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EXECUTIVE SUMMARY 

 

BACKGROUND 

Aquatera has been in discussions with the community in Luing for the last three years.  We visited the site in 2015 and 

have since then been working with the community to look at options to realise their aspirations for connectivity to the 

mainland. Aquatera tendered for and won the right to produce a feasibility study and tidal resource study for the Luing 

Community Council, which is funded by Local Energy Scotland and Highland and Islands Enterprise.  Aquatera has also 

been involved in numerous tidal resource studies utilising Dynamocean who were subcontracted for the hydrodynamic 

survey of Cuan Sound and associated report, which is attached as an appendix to the main report. This report is the 

result of this work.  

 

Previous reports have looked into the options for Cuan Sound which have included bridges and the possibility of tidal 

energy generators.  This report shows that a tidal project associated with a bridge could help finance the bridge.  

 

This feasibility project is the first stage of a much larger project that would be required to develop an infrastructure 

project such as this.   

 

FEASIBILITY STUDY 

This project has two outputs namely the detailed Vessel Mounted Acoustic Doppler Current Profiler (VWADCP) report 

which details the tidal resource within the channel and highlights where within the channel the areas of highest 

resource are. This information then feeds into the Feasibility study and is used to work out the power output and then 

the financial implications for the project. The feasibility study also details a number of other issues and options 

available for the project that also will feed into the ultimate finance ability of a Cuan sound tidal and bridge project.  

 

The scope of the feasibility study is as follows: 

 

1 Technical feasibility and costing: 

 Navigational analysis and risk assessments; 

 Initial discussions with engineering firms on possible designs and costs; 

 Site investigation for routes; and 

 Device developer discussions to cost device and installation. 

2 Project economics: 

 Assumptions used 

 Sensitivity analysis 

3 Grid investigation and costing: 

 Carry out analysis of grid connection options at a high level 

4 Legislative requirements: 

 Analysis of consenting details and licensing requirements 

5 Produce bird and mammal survey methodology. 

6 Stakeholder engagement: 

 Meetings with stakeholders to discuss the project and raise awareness 

7 Timeline analysis:  

 Produce project timeline  
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VMADCP SURVEY WORK  

The objective of this project was to collect tidal current data within Cuan Sound between the islands of Luing and Seil 

in Scotland. A number of transects were run across the site to determine the variation in tidal speeds in the area for 

an assessment of spatial and temporal variability, as shown in Figure 0.1. An overview of the results of the ADCP 

survey (at 10m below chart datum) are shown in Figure 0.2. 
 
 
 

 

Figure 0.1 Chart of survey area and vessel tracks on 

Day 1 and Day 2 

 

 

Figure 0.2 Tidal resource results

OPTIONS 

Two options for a link between the islands of Luing to Seil are examined in the feasibility report: 

A. A bridge with tidal devices attached or close by that are accessed from the bridge; and 

B. A bridge separated from a tidal project within the revenue gained from the project used to fund the bridge.  

 

An option for an opening bridge was also discussed at various points but was dismissed for the following reasons: 

 This is a narrow channel with strong tidal currents so vessels would have limited control to navigate through a 

relatively narrow gap 

 Opening the bridge would need to be manned leading to increased operational expenditure costs. 

 The overall capital cost of the bridge would increase due to increased complexity of design 

 The operational timings would be difficult to manage (When would it open and close?) 

 

KEY FINDINGS 

Each section has highlights a number of issues that will have to be investigated in detail as the project moves forward. 

Which and how these issues are tackled will depend on which of the options the community other stakeholders decide 

is the best option.  
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Technical 

Navigation  

The main issue would be that a bridge would close of Cuan sound for yacht traffic. The height of the bridge can be 

adjusted to ensure that other recreational and smaller fishing vessels could still use the sound but it is unlikely that 

the height required to accommodate yachts would be achievable.  

 

Engineering 

The bridge design options very much favour the decoupling of the tidal turbines from the bridge itself. For the floating 

tidal bridge option the advantages of being able to access the turbines easily from the bridge reducing maintenance 

costs is far outweighed by the increased costs of the bridge design.  

 

Routing 

There are at least three route options for a bridge, as shown in Figure 0.3. One very close to the ferry route as it 

stands the other further to the north. These routes are very indicative and would require further civil engineering 

investigations and landowner negotiations before progressing further.  

 

Figure 0.3 Potential routes 
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Devices Options 

The study has presented 4 possible options, although other there are other tidal devices being developed. Each of 

them have pros and cons but at least three of them are commercial options and could provide a good project for Cuan 

sound.  

 

Project economics 

The key finding from the report is that the decoupling of the bridge from the tidal project is a much better option 

financially as things stand. The costs for option A (a bridge with tidal devices attached or close by that are accessed 

from the bridge) spread over such a short distance makes the fully integrated tidal bridge an expensive option. There 

are however some much more encouraging figures for option B (A bridge separated from a tidal project within the 

revenue gained from the project used to fund the bridge). However, there is a lot of uncertainty around the financial 

incentives that may be available for tidal energy projects. There is no ring fencing for wave and tidal projects and they 

currently have to compete directly with offshore wind technology which is much more mature. For Option B the whole 

project could be financially viable is the government financial incentive for tidal energy projects was around £160-

180/MWh, depending on the route chosen. 

 

Grid investigations 

This section details the grid connection options available the key point each of them would require a substantial 

upgrade of the grid infrastructure other than the option to look for an off grid solution which could utilise the power 

locally.  

 

Legislative requirements 

There are a host of legislative requirements to go through as the project progresses and these have been list within 

this section. The key requirements would be crown estate lease, planning permission and Marine licence consent. How 

to proceed with these will depend on the options chosen. 

 

Bird and mammal surveys 

These surveys are the main areas that affect project timescales within renewable projects. The Surveys would cover a 

period of at least one year with the possibility of a second year of survey being required depending on the findings of 

the first year’s survey.  These surveys will be critical to understand the use made of Cuan sound of these species and 

are necessary.  

 

Stakeholder engagement 

At this stage there have only been high level discussions around the project with key stakeholders. The key points 

from this are that the community overwhelming back further investigation of the project. There was general support 

for both a bridge and or a tidal project. There was however some resistance form the RYA around the idea of shutting 

of the sound completely for yachts. This is an issue that needs to be discussed with the key stakeholders to fully 

explore the implications.  

 

NEXT STEPS 

There are a number of follow on activities that will be required if this project is to proceed. These have been listed 

below with some details about what they entail. A number of them would depend on discussion that would be 

undertaken with regulators and stakeholders. This report can form the basis of these discussions but the assumptions 

within the report would need to be fully tested to develop the best project execution strategy.  
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Stakeholder engagement 

Detailed discussions regarding the issues related to restricting or closing the channel would be needed.  

 

Survey work 

In order to better understand the site characteristics a number of surveys will have to be carried out. These will all 

have different time scales and will include a range of associated activities to match the project timescales. Some of 

these surveys may have already been carried out for other projects in Cuan Sound. This would need to be established 

prior to undertaking any works. Additional activities may be required if preliminary findings expose the requirement for 

further exploration to support engineering activities.  Preliminary site surveys will fall under the following categories:  

 

 Geophysical and geotechnical investigations 

o Bathymetric survey 

o Sub bottom profiling 

o Side scan sonar 

o Vibrocore & cone penetration 

o Surface, grab sampling 

 

 Hydrographical surveys 

o ADCP bottom based for 30 days to assess 

current profile 

o Optimisation of chosen turbine and turbine 

locations  

 

 

 

 

 Environmental surveys 

o The scope of environmental surveys will be 

defined on consultation with relevant 

stakeholders in line with the scoping opinion 

being requested in the submission of this 

document  

 

 Land based surveys 

o Landscape and visual impact  
o Road and transport survey 

o Route planning skilled eye appraisal  

 

 Bird and mammal surveys 

o Bird surveys  

o Marine mammal surveys 

o Otter surveys 

Technical evaluation 

The project will need some detailed technical analysis both at an early stage to inform the feasibility process and the 

more detailed designs and collaborations to look at the bridge design and also the device design and installation.  For 

example, the following elements would be looked at as part of the technical evaluation: 

 

 Technical specifications 

 Device evaluation 

 Engineering design work 

 Installation planning 

 

Financial viability 

A crucial part to any project is its financial viability.  This project has to look at the bridge finances as well as the tidal 

installations. It will involve detailed negotiations with device developers as well as the stakeholders involved, 

particularly Argyll and Bute Council.  Future work on the financial viability of the project would need to investigate the 

following aspects: 

 Project plan 

 Technical costing 

 Engineering costing 

 Device costing 

 Financial partnerships 

 Funding sources 

 
Each of these further pieces of work have their own timescales and would need to be built into the project timeline.  
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 INTRODUCTION 

1.1 BACKGROUND 

Aquatera has been in discussions with the community in Luing for the last three years.  We visited the site in 2015 and 

have since then been working with the community to look at options to realise their aspirations for connectivity to the 

mainland. Aquatera tendered for and won the right to produce a feasibility study and tidal resource study for the Luing 

Community Council, which is funded by Local Energy Scotland and Highland and Islands Enterprise.  This report is the 

result of this work.  

 

Previous reports have looked into the options for Cuan Sound which have included bridges and the possibility of tidal 

energy generators.  The discussion paper by Fairhurst in February 20161 and the Argyll and Islands STAG appraisal 

both reviewed the situation but both concluded that due to the early stage of the tidal industry and the uncertain costs 

that this option should not be progressed.  Aquatera has carried out a similar feasibility report for Shetland Islands 

Council looking at the sound between Yell and Unst. This report showed that a tidal project associated with a bridge 

could help finance the bridge.  The tidal bridge concept is now being developed in Indonesia with Aquatera involved in 

the project.  Aquatera has also been involved in numerous tidal resource studies utilising Dynamocean who are our 

subcontractors in this project.  

 

The feasibility project is the first stage of a much larger project that would be required to develop an infrastructure 

project such as this.  The key parts to this larger project are listed in section 1.2. 

 

1.2  PROJECT ACTIVITIES: AN OVERVIEW 

1.2.1 Feasibility Study 

In addition to a range of survey work there will be a range of other work needed and one of the most important areas 

would be the initial feasibility work (see Section 1.5).  This study has assessed: 

 Economic viability; 

 Technical feasibility; 

 Grid analysis; and 

 Stakeholder engagement. 

 

1.3 LUING LOCATION 

There are a number of characteristics which have identified this area as a good location for a tidal bridge project, 

including: 

Community support for 

a fixed link  

Initial stakeholder engagement has indicated that there is a high level of community support 

for a fixed link to replace the existing ferry.  

Narrow channel  Cuan Sound is relatively narrow making it suitable for a fixed link. 

Tidal resource and 

depth profile 

The sound has a strong tidal resource and relatively deep sections that makes it potentially 

suitable for a tidal energy project. 

Limited shipping use 
The channel has some smaller fishing and shell fishing vessels using it regularly as well as 

some smaller tourist charter vessels and recreation yachts and motor vessels.   

Low wave climate Due to its orientation, the channel does not attract very large waves. 

                                                   

 

1 Cuan Sound: Bridge Link with potential for Tidal Energy-Discussion Paper. Fairhurst, February 2016 
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Road access The crossing has reasonable road access.  

Ferry replacement 
The Ferry service is nearly 40 years old and both the ferry itself but also the pier 

infrastructure requires substantial upgrading 

 

1.4 PROPOSED LOCATION 

The location of the bridge will be determined by some detailed investigation (see section 5).  Figure 1.1 shows Cuan 

Sound. 

 

Figure 1.1 Cuan Sound 

 

 

1.5 SCOPE OF STUDY 

The scope of the feasibility study is as follows: 

 

8 Produce bird and mammal survey methodology. 

 

9 ADCP survey work:  

 Initial survey of Cuan Sound, utilising a vessel mounted ADCP 

 

10 Technical feasibility and costing: 

 Navigational analysis and risk assessments; 

 Initial discussions with engineering firms on possible designs and costs; 

 Site investigation for routes; and 

 Device developer discussions to cost device and installation. 

 

11 Project economics: 

 Assumptions used 

 Sensitivity analysis 

 

12 Grid investigation and costing: 

 Carry out analysis of grid connection options at a high level 

 

13 Legislative requirements: 

 Analysis of consenting details and licensing requirements 
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14 Stakeholder engagement: 

 Meetings with stakeholders to discuss the project and raise awareness 

 

15 Timeline analysis:  

 Produce project timeline  
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 PROJECT DESCRIPTION 

2.1 OPTIONS 

Two options for a link between the islands of Luing to Seil are examined in this report: 

A. A bridge with tidal devices attached or close by that are accessed from the bridge; and 

B. A bridge separated from a tidal project within the revenue gained from the project used to fund the bridge.  

 

An option for an opening bridge was also discussed at various points but was dismissed for the following reasons 

 this is a narrow channel with strong tidal currents so vessels would have limited control to navigate through a 

relatively narrow gap 

 Opening bridge would need to be manned leading to increased OPEX (operational expenditure) costs. 

 The overall cost of the bridge would increase  

 The operational timings would be difficult to manage (When would it open and close?) 

 

2.1.1 Option A - Bridge with tidal devices attached or deployed close to Bridge 

Option A consists of a bridge constructed into a tidal regime; from which pile mounted tidal energy conversion devices 

can be installed with relative ease from a stable, land accessible work platform.   

There will be three main components (as shown in Figure 2.1), these are: 

 

 Support structure; 

 Tidal generators; and 

 Shoreline support and infrastructure. 

 

The devices could alternatively be installed close to a conventional bridge which can then be used to access the 

turbines reducing the maintenance and installation costs and acting as a conduit for cables to shore (as shown in 

Figure 2.2).   

 

Figure 2.1 Concept layout of tidal bridge 

 

Tidal energy 

generators 

Shoreline support 

and infrastructure 

Area of dynamic 

tidal flows 

Bridge 

structure 

© Aquatera 
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Figure 2.2 Support structure with turbines access from bridge 

 

 

2.1.2 Option B - Tidal project that can finance a conventional bridge 

Option B would be to install a tidal project within Cuan sound and use the revenue for the project to finance a 

conventional bridge.  This reduces the specification of the bridge and allows more flexibility within the position of the 

tidal turbines.  

 

Figure 2.3 Tidal devices deployed independently of a bridge 

 

 

This feasibility study is to understand these concepts and evaluate them as well as setting out the steps that need to 

be taken to deliver an infrastructure project of this type.  

 

© Aquatera 

Cables inside 

bridge structure 
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 VESSEL MOUNTED ADCP SURVEY 

The first step for this project is to understand in detail what the tidal resources is and how much of it can be exploited 

by a tidal project. 

 

Acoustic Doppler Currant Profiling (ADCP) is the recognised way of 

measuring the tidal flow within a tidal stream. The ADCP sends out 

acoustic beams and measures the time frames that these are returned 

to understand the profile of the tide.  

 

 

 

 

 

 

 

 

 

 

 

For this project we have undertaken a boat based ADCP survey (Figure 

3.2) where the ADCP is attached to a boat and then a survey route is 

planned through the tidal stream.  A picture of the overall tidal profile 

through the sound can then be built up to understand the areas of 

high intensity and the best options for tidal device deployment. The 

next stage (not completed within this study) would be to deploy a 

seabed based ADCP in the best area (determined by the boat based 

survey) for the tidal deployment for a month to get a more detailed 

picture of the tide profile over a tidal cycle.  

 

The vessel based survey was undertaken in July and August 2017 over 

two days each time to cover both spring and neap tides. This allows 

for the minimum and maximum tide to be measured and the other 

periods to be calculated.  

 

The survey gives a profile throughout the water column and is carried 

out each hour over 12 hours. An example of some of the results is 

shown below (Figure 3.4). 

 

The full results and analysis is the subject of a separate report which 

is appended to this study (Appendix B). 

 

 

Figure 3.1 ADCP                            

 

 

 

Figure 3.2 ADCP attached to vessel 
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Figure 3.3 Chart of survey area and vessel tracks on 27/06/2017(blue) and 28/06/2017 and 

30/07/2017(red)  

 

 

Figure 3.4 Example of Vessel based ADCP results 

 



Feasibility study and Hydrodynamic review of Cuan Sound 

 8 Luing Community Council 

 TECHNICAL FEASIBILITY 

4.1 NAVIGATIONAL RISK 

One of the key issues that will affect the Cuan Sound Bridge is the navigational risks of having a bridge across the 

sound.  

 

Although the sound is relatively narrow (100m) there are a relatively large number of smaller vessels that use the 

sound. The area is popular with recreational vessels (fast charter motor boats or yachts) which traverse the sound. 

There are also a number of relatively small fishing vessels that use the sound as a transit route as well as some 

residents of both Luing and Seil islands that store and launch their boats within Cuan Sound.  

 

It would be envisaged that the bridge would still allow a number of these activities to take place and in particular the 

local and fishing vessels would still be able to use the sound.  The one issue would be yachts with high masts which 

would not be allowed to use this as a transit route.  

 

The Admiralty sailing directions2 describes the issues as follows: 

 Local knowledge is required for Cuan Sound; 

 On account of the strong tidal streams and eddies passage through Cuan Sound is only recommended at slack 

water; and 

 The navigable channel through Cuan Sound has a width of ½ cable (109m) at its narrowest point. 

 

If yachts were blocked from using the route they would have to circumnavigate Luing which would add 25 km to the 

route. If a yacht was travelling north or south in transit the route distance would not change significantly as Luing lies 

in a north south orientation.  It would however, still have an influence on cruising around the area.  There are 

anchorages in Seil Sound and a marina in Loch Melfort that would ensure a number of yachts would use the area for 

cruising.   

 

Due to these issues it would be expected that a full set of vessel traffic and vessel safety analysis would need to be 

undertaken.  The following sections describe the types of analysis that may be required by the Maritime Coastguard 

Agency (MCA) or Marine Scotland prior to a marine licence for the tidal bridge being issued.  

 

4.1.1 Preliminary Hazard Analysis 

A PHA will be prepared and will include the following key components: 

 An outline project description;  

 Navigational features; 

 Designated routes; 

 Ports and harbours; 

 Cables; 

 Preliminary baseline vessel traffic survey in and around the site and export cable corridor; 

 Preliminary assessment of commercial shipping movements; 

                                                   

 

2  Admiralty, Sailing Directions, South West Coast of Scotland pilot, NP66A 1st edition 2014, United Kingdom 

Hydrographic Office 
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 Preliminary assessment of fishing activity;  

 Preliminary assessment of recreational vessel activity; 

 Review of historical maritime incidents; 

 Stakeholder consultation relating to navigational issues;  

 Preliminary navigational hazard assessment listing potential key marine safety issues; and  

 Outline an appropriate process for the full NRA.  

 

Consultation process 

This PHA document will be submitted to key statutory and non-statutory stakeholders. This document will: 

 Provide stakeholders with outline information regarding the proposed project; 

 Identify the potential key interactions between the development and the receiving environment; 

 Identify key marine safety issues in preparation for a Navigational Risk Assessment (NRA); 

 Provide a Preliminary Hazard Analysis (PHA) for stakeholder information; and 

 Feedback responses from stakeholders will then be used to inform the NRA. 

 

Consultation with the MCA will gain approval of the approach to the NRA and following this approval, initial NRA work 

will take place before a Hazard Review Workshop.  

 

4.1.2 Traffic Analysis 

The main objective of the traffic analysis is to understand the existing or base case situation including the densities 

and types of shipping traffic and making a projection of future traffic volumes. This is done by collecting and analysing 

AIS (Automatic Identification System) data to classify the traffic density, types, operations, sizes, drafts, speeds and 

routes, which is then used to accurately represent the present safety regime, and predict future impacts. 

 

The collecting of comprehensive vessel traffic data and carrying out corresponding analysis based primarily on data 

gathered from vessels carrying AIS equipment.  Additional consultation with the MCA will be undertaken to confirm all 

data requirements are met. 

 

AIS Data 

AIS data would be of limited use for the Cuan Sound as the types of vessels using the sound would be below the AIS 

threshold for compulsory use.  There would be some information as yachts very often have them on voluntarily.  The 

use of radar (see section 4.2) combined with AIS would give a more complete picture of the traffic within the sound.  

 

AIS signals are broadly classified as ‘Class A’ and ‘Class B’, where AIS-A is carried by international voyaging ships with 

gross tonnage (GT) of 300 or more tonnes, and all passenger ships (regardless of size). AIS-B is carried by smaller 

vessels such as smaller commercial vessels, larger fishing boats (over 15m) and recreational vessel users. 

 

Tracking vessels by AIS is useful but there are limitations. Those vessels in EU member states required to fit and use 

AIS are: 

 

 All (non-fishing) vessels > 300 gross tonnes; 

 All passenger ships regardless of size; 

 All fishing vessels > 24m length by May 2012; 

 All fishing vessels > 18m length by May 2013; and 
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 All fishing vessels >15m length by May 2014. 

 

Existing AIS databases and receiver stations are used in this analysis. The AIS data for analysis is often gathered over 

4 weeks in the winter months and 4 weeks in peak summer season. 

 

VMS Data 

Fishing vessels are observed and monitored by the Marine Management Organisation (MMO) via the Vessel Monitoring 

System (VMS). This is a form of satellite tracking which uses transmitters on board fishing vessels. The system is a 

legal requirement under EU Regulation 404/2011 and EC Regulation2244/2003. A basic VMS unit consists of a GPS 

receiver, which plots the position of the vessel coupled with a communications device which reports the position at a 

minimum of every two hours. 

 

The unit automatically sends the following data on a predetermined timescale: 

 vessel identification; 

 geographical position; 

 date/time(UTC) of fixing of position; and 

 course and speed. 

 

All EU, Faroese and Norwegian vessels which exceed 15m overall length must be fitted with VMS units.  From 2012, 

this changed to an overall length of 12m for EU vessels. 

 

4.1.3 Consultation process 

Data obtained through consultation 

Whilst AIS tracking and VMS can provide a good database for vessels >15m they do not provide complete data for 

smaller fishing vessels or for recreational and sailing vessels where fitting AIS is not mandatory. One of the best forms 

of data gathering is by engaging the local fishing community to ensure an accurate representation of the activity in the 

area is gathered. 

 

Recreational vessels can be tracked using data collected by the Royal Yachting Association (RYA) who has identified 

cruising routes around the UK based on extensive consultation with members of both organisations and marina 

operators. The results are published in ‘Sharing the Wind’ and GIS layers presented in the UK Coastal Atlas. 

 

4.2 MARINE TRAFFIC RADAR SURVEY 

In order to provide additional data for the vessel traffic analysis for smaller vessels (less than 300 gross tonnes (gt)), 

such as small fishing vessel and recreational vessels which do not carry AIS transponders, radar data can be 

gathered.  There are local radar stations at Oban harbour which could be investigated for the possibility of using 

existing historical data or to gather new data using the monitoring equipment there but it is doubtful given the 

geography of the area that this station will have a clear view of Cuan Sound.  

 

If this is not possible (or if the radar stations don’t cover the full area) then a radar station can be set up onshore to 

gather radar data.  The location of such a radar station will take into account the operational range of such radars 

based on antenna height and target vessel size but should be relatively straight forward for Cuan Sound.   

 

The length and timing of the traffic survey will be decided following consultation with the MCA, in order to take into 

account seasonal variations in traffic patterns and fishing operations. 
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The resulting data collected via radar will identify those vessels already carrying AIS to remove duplication of 

monitoring and all radar only traffic will be plotted and analysed as per AIS derived vessel positions.  Due to the 

nature of radar data however, it will not be possible to identify the ship or ship type via this method alone. 

 

4.3 NAVIGATIONAL RISK ASSESSMENT 

The NRA forms part of the Environmental Impact Assessment (EIA) and is available for review as part of the 

Environmental Statement (ES). Guidance covering the preparation of an NRA is provided by the Maritime and 

Coastguard Agency (DECC/MCA 2013) and in MCA’s Marine Guidance Note 543 (M+F) (MCA 2016).  

 

The key objective of the NRA is to demonstrate that all appropriate navigational safety risks have been identified, 

assessed and mitigated to a level that is at least ‘As Low As Reasonably Practicable’ (ALARP) and that best practice has 

been applied throughout the project design and operational planning. 

 

The assessment can be carried out using either qualitative or quantitative methods. This project is assumed to be 

considered a ‘Low Risk’ development and as such qualitative methods such as expert judgement can be used. Key 

elements of the assessment process are: 

 

 Liaison with MCA as early as possible to ensure that the scope and depth of the assessment is proportionate to 

the scale of development and magnitude of risks;  

 Identifying key features of the marine environment around Cuan Sound, such as bathymetry, metocean 

conditions, port and harbour locations, navigational aids and restrictions; 

 Describing the area and its associated vessel traffic; 

 Assessing the level of vessel traffic in the vicinity of Cuan Sound using desk based data supplemented by detailed 

local consultation; 

 Carrying out and reporting on a structured Hazard Identification and Risk Assessment (HIRA) process to identify 

and assess the safety risks associated with the project. This process includes stakeholder consultation; 

 Assessing the level of navigational safety risk for a ‘base case’ (i.e. current environment) with, and without the 

project; 

 A ‘future case’ assessment including an assessment of possible cumulative and in-combination impacts; 

 Reviewing significant hazards and proposing appropriate risk mitigation measures, and providing a ‘risk claim 

supported by reasoned argument and justification’ to summarise the evidence and the claim that the project’s 

impacts on navigational safety are acceptable with the noted risk control measures; and 

 Assessing Search and Rescue (SAR) provision and Emergency Response Coordination.  

 

Ultimately, DECC/MCA requires that the submitted NRA demonstrates that: 

 

 Relevant data sources and local information have been assessed; 

 Proper consultation has been carried out with stakeholders; 

 A structured process of risk identification, assessment and management is in place; 

 A Hazard Log and Risk Control Register are produced; 

 Both current ‘base case’ and predicted ‘future case’ risk levels have been considered; 

 Impacts on Search and Rescue and emergency response are considered; and 
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 Sufficient risk controls are in place for the assessed risks to be judged as ‘broadly acceptable’ or ‘tolerable with 

further actions’. 

 

Importantly, DECC/MCA notes that the scope and depth of the NRA submitted should be proportionate to the scale of 

the development and the magnitude of risk and that this may usefully be discussed with the MCA. Aquatera would 

recommend that consultation with the MCA is opened up early in the process to ensure adherence to all guidance and 

also that the MCA consider the approach to be adequate. 

 

Consultation process 

Consultation with the MCA will be key to gaining positive feedback on the approach and methodology and is crucial to 

obtain prior to commencing the process. It is proposed that this is carried out by developing a consultation strategy in 

line with the project wide Stakeholder Engagement which includes meetings, a workshop and the provision of draft 

project documentation for consultation. 

 

4.4 FORMAL SAFETY ASSESSMENT  

4.4.1 Hazard Identification and Risk Assessment 

Introduction 

HIRA is a process by which the navigational safety hazards associated with the proposed development are identified 

and assessed. The HIRA process is based on guidance from DECC/MCA (DECC/MCA 2013), from MCA (MCA 2016), 

from H&SE (H&SE, 2001). The HIRA process will use evidence from a range of data sources including marine traffic 

analysis of various types, local consultation and a HIRA Workshop. 

 

The purpose of the HIRA Workshop is to identify, and prioritise navigational hazards which may arise during 

construction and operation of the development, and the most appropriate ways to reduce or remove these risks.  

Feedback received during the HIRA workshop provides important input for an overall ‘Navigational Risk Assessment’ 

(NRA), incorporating local knowledge and understanding of the area and to reduce any potential conflicts and increase 

safety. 

 

Methodology for HIRA 

This section describes a summary of tasks the project team will follow for the Hazard Identification and Risk 

Assessment (HIRA) process that will be carried out following the initial PHA.  Feedback and outputs from this process 

will be fed back into the NRA to further build an understanding of the potential navigational risks. 

 

The flow of the Hazard Identification and Risk Assessment (HIRA) process  starts with hazard identification in a 

workshop setting involving people who will be directly involved in the operation supported by the expertise of other 

stakeholders, experienced mariners, project managers and risk managers.  As the project develops, the detailed 

nature of the HIRA will also evolve.   
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Figure 4.1 Overview of the risk management process 

 

 

The HIRA process relies upon the identification of all possible hazards associated with a proposed activity, the 

assignment of possible frequencies and consequences to these events and the establishment of appropriate mitigation 

and management measures to ensure that  the resulting risks are minimised or where possible avoided. The hazards 

are logged in a formal risk register and any risk assessed as being greater than ‘As Low as Reasonably Practicable’ 

(the ALARP concept), will be mitigated by appropriate risk management measures.  The likely probability and severity 

of risk associated with each identified hazard is assessed by the team with calibration offered by the MAIB database 

and knowledge of marine renewables incidents.  

 

The resultant outputs will be operational method statements that will be reviewed during toolbox meetings prior to any 

marine operations during the project.  

 

Consultation Process 

In order to identify all risks and adequately engage with stakeholders, it is suggested that a HIRA workshop be held 

to: 

 

 Update stakeholders on Project development; 

 Seek input from stakeholders on, e.g. traffic patterns for the different categories of vessels; 

 Identify and define potential hazards and to generate a preliminary Hazard List; and  

 Discuss risk mitigation measures and generate a preliminary mitigation list. 

 

Prior to the workshop the marine environment would be researched and data reviewed in relation to the activities 

likely to be undertaken with the proposed development. Additionally, traffic patterns in the areas around Cuan Sound 

will be reviewed.  

 

The MCA recommends the preparation of a Hazard Log. In brief, this is a register of significant navigational safety 

hazards potentially associated with the project development. The Hazard Log would be complemented by a Risk 

Control Register which would contain the measures proposed by the developer to control the significant risks identified 

in the Hazard Log. 
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A Hazard Log will be developed using the sources of information and workshop reviews and will contain the 

information. 

 

4.5 OTHER ASSESSMENTS (AS REQUIRED BY MCA) 

The additional reviews and assessments described below could be included within the NRA document if required by the 

MCA.  Consultation would be undertaken and a draft and final version will be produced (within the NRA). 

 

Appropriate SAR review 

The Marine Rescue Co-ordination Centre (MRCC) covering the area around the Project is Stornoway.  HM Coastguard is 

responsible for requesting and tasking SAR resources made available by other authorities and for co-ordinating the 

subsequent SAR operations (unless they fall within military jurisdiction). 

 

The locations of SAR helicopters and lifeboat resources will be identified including approximate call out times.  

Emergency towing vessel availability will be identified and any other SAR requirements.  The risks to call out times, 

increased risk and the potential to add to the SAR load will be assessed. 

 

Appropriate Emergency Response Coordination Plan (ERCoP) review 

A project specific ERCoP may also be necessary, the risks identified in the Hazard Log should be specifically taken into 

account. 

 

For each of the major hazards noted the Emergency Response Plan should address: 

 Action to be taken; 

 Communication;  

 Event time line; and  

 Resources available. 
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 ROUTE SELECTION ANALYSIS 

A desktop study was undertaken to identify potential routes for the bridge and road based on the dataset shown in 

Appendix A. These potential routes are shown in Figure 5.1. 

 

Table 5.1 Factors potentially affecting route selection 

Category Figure Data source Potential effect on route selection 

Existing roads Figure 

15.1 

Ordnance Survey - 

OS VectorMap Local 

and OS Open Data 

Any new roads will have to link with the existing road network.   

Electricity grid 

infrastructure 

SSE and UKHO 

Admiralty  

Chart 2386: Firth of 

Lorn Southern Part 

Existing overhead lines and underground cables are not thought 

to present an obstacle to potential routes for the road routes but 

consultation with SSE will need to be undertaken in future 

studies to confirm 

The bridge construction needs to avoid the overhead lines which 

cross the channel. The indicative route to the north has been 

drawn to avoid this but the separation between the construction 

and the overhead power lines  should be confirmed through 

consultation with SSE in future studies  

Land type Figure 

15.2 

Macauley Land Use 

Institute -  

Landcover Cover of 

Scotland (LCS88) 

Smooth grass land and quarries are the only two land types 

within the area of search. 

The areas to the north where the quarries lie should be avoided. 

Water features Figure 

15.2 

Ordnance Survey - 

OS VectorMap Local  

Small lochans to the north of the study area should be avoided.  

Small burns are not thought to present an obstacle to potential 

routes for the road. 

Land gradient Figure 

15.4 

OS Terrain 5 Less than 1 in 8 (12.5%) is thought to be acceptable gradient 

for road operations. Selection of these three routes has avoided 

any large expanse of steep ground but detailed design is not 

part of the scope of this study and will need to be undertaken in 

future studies. 

Scheduled 

monuments 

NA Historic Scotland Scheduled monuments will need to be avoided in all cases, 

however there are none in area of search. 

Canmore 

records 

Figure 

15.5 

Historic Environment 

Scotland 

Canmore database 

These are sites of potential cultural history value and should be 

avoided where possible. The accuracy to which these sites are 

known and their sensitivity to this type of development will need 

to be looked at further in future studies. 

Listed buildings Figure 

15.5 

Historic Scotland Listed buildings will need to be avoided in all cases.  There are 

several within the search area. 

Buildings Figure 

15.6 

OS VectorMap Local 

& Satellite imagery 

All other buildings need to be avoided in all cases.   

Environmental 

designations 

Figure 

15.7 

SAC/cSAC The Firth of Lorn SAC and the Inner Hebrides and Minches cSAC 

covers the whole of the marine part of the area of search and is 

therefore not a factor in identifying potential routes. 

NA SPA/pPSA, SSSI, 

Ramsar 

None in the area of search. 
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Category Figure Data source Potential effect on route selection 

Other 

designations 

Figure 

15.8 

Argyll and Bute Local 

Development Plan -  

Very Sensitive area 

The ‘Very Sensitive Countryside Zone’, identified in LDP Policy 

DM1, relates to Isolated Coast where it abuts the coastline and 

has extremely limited capacity to successfully absorb 

development.  

The most northerly route crosses an area designated as ‘Very 

Sensitive area’. 

Figure 

15.8 

Core paths Not used this as a factor in the route selection, as pedestrian 

walkways could be incorporated into any new roads/bridges. 

Subsea telecoms 

cables 

Figure 

15.9 

UKHO Admiralty  

Chart 2386: Firth of 

Lorn Southern Part 

The admiralty chart shows two subsea cables to the south of the 

channel that should be avoided. 

The ferry route would also need to be avoided as it will still be 

operational during construction of the bridge. 

The indicative middle route has been drawn to avoid this but the 

separation between the construction and the room the existing 

ferry needs for manoeuvring should be confirmed through 

consultation with the ferry operator. 

Ferry Route 

Bathymetry Figure 

15.10 

UKHO INSPRIRE 

Portal & Bathymetry 

DAC 

2016 2016-298918 

Cuan Sound 2m 

2013 HI1354 Firth 

of Lorn South 2m  

No direct influence on route selection process at this stage but 

will have an impact on final bridge costs and selection of 

suitable turbines. 

Resource Figure 

15.11 

ADCP survey 

See Appendix B 

Several routes have been selected which cross the channel at 

different points.  These have been chosen to reflect the balance 

that needs to be struck in terms of the shortest bridge crossing, 

least amount of new road and the best tidal resource. 
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Figure 5.1 Potential routes 
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 PROJECT ECONOMICS 

Costs for marine energy are currently high due to its relatively early stage of development of the technology. While the 

cost of some existing prototype devices is high, there is scope for significant reductions of the cost of energy in the 

future as the technology matures.  The cost of energy depends on several factors including capital costs, operation, 

maintenance and decommissioning costs and the amount of revenue produced.  The following section lays out the 

assumption that have been made with in the financial analysis.  The method used is a very simple analysis of the cost 

(capital expenditure, operational expenditure) and the likely value of potential revenue streams.  It does not taken 

into consideration other factors such as tax, decommissioning and the cost of borrowing. 

 

6.1 ASSUMPTIONS USED IN FINANCIAL ANALYSIS 

The following section summarise the assumptions that are made for the base cases for options A and B (see Section 

Options 2.1). 

 

6.1.1 CAPEX 

Bridge costs 

There are numerous options on how the bridge might be built as highlighted in the previous report by Fairhurst in 

2016.  The scope of this feasibility design does not include any details of bridge design.  As the options for the bridge 

design and therefore the costs are still fairly unknown this study cannot go into the specific cost of individual bridge 

design ideas but what it aims to do is to provide an analysis of the financial sensitivity of a range of bridge costs 

against other factors.  If it is shown that the project can be financially viable the next stage would be a full technical 

design that can be tendered for an accurate build out cost.  

 

A number of bridges throughout Scotland have been examined a number with regard to their capital cost and build 

cost per metre as shown in Table 6.1.  

 

In addition consultations with a Dutch civil engineering firm, Strukton International BV, have provided costed 

estimates for a number of bridge designs (see Figure 6.1 Bridge designs) of between £29,000 and £37,500 per linear 

meter for a bridge of a similar type of construction to the Scalpay and Kylesku Bridges but for a single carriageway.  

Therefore a base cost of around £31,000/linear meter was used in the financial analysis for the bridge costs. 

 

Another possible option is that of a floating bridge with tidal turbines attached.  Cost estimates for the various bridge 

designs provide by Strukton International BV for this option were for £31.5 million for a 280m crossing (£112,675 per 

linear meter), not including the cost of the turbines themselves. 

 

It should be noted however that the costs given in Table 6.3 are for a single lane bridge and the method of accessing 

the turbines has not been established for the tidal bridge option.  Further detailed work on the method of access and in 

particular to assess whether there are further costs associated with accessing the devices from the bridge are needed. 

 

Table 6.1 Comparative bridge costings 

Bridge Country Year built Distance (metres) CAPEX (£M) CAPEX 2016 

(£M) 

Cost per m (£K) 

Cromarty UK 1979 1500 5.6 26 17.3 

Dornoch UK 1991 892 13.5 26.6 29.8 
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Scalpay UK 1997 300 6.4 10.7 35.6 

Kylesku  UK 1984 275 4.0 11.8 42.9 

Ballachulish  UK 1974 200 2.25 21.5 107.6 

Average Cost per m (£k) 46.7 

 

Dornoch Bridge 

The Dornoch Bridge carries the A9 trunk road. It comprises 21 spans of 

approximately 44m carrying a precast concrete deck.  The bridge was opened 

in 1991, and at the time, was the longest bridge in Europe which had been 

constructed using the cast-and-push method, whereby the deck was assembled 

on the south bank and then pushed across the estuary by massive hydraulic 

rams.  It was designed and built by Christiani-Morrison Joint Venture at a cost 

of £13.5 million.  The work also involved constructing an approach causeway 

which leads out to the bridge from the southern shore of the estuary.   

 

Cromarty Bridge 

The Cromarty Firth Bridge carries the A9 across the Cromarty Firth joining the Black 

Isle to Ross-shire just north of Dingwall.  It was built in 1979 and is approximately 

1.5km long.  It has a large section of causeway particularly at the southern end, it 

then has a piled section joining the two causeways.  

 

Scalpay 

In 1997, a bridge from Harris to Scalpay was built replacing a ferry service. The 

bridge was built at a cost of £6.4m in 1997. The bridge itself is a pre-fabricated 

box girder structure spanning 300m in total, the central span being 170m. This 

span is supported by two inclined legs, with their footings on the shore on 

either side of the Kyles of Scalpay. 

 

Kylesku Bridge 

The Kylesku Bridge crosses the Loch a' 

Chàirn Bhàin in Sutherland in north-west Scotland. The bridge is 275 metres 

long with a 79 metre long main span. The bridge deck is at a height of 24 

metres above high water to provide navigation for ships. The legs are formed 

from reinforced concrete and the deck from pre-stressed concrete. 

 

Ballachulish Bridge 

The Ballachulish Bridge crosses the narrows between Loch Leven and Loch 

Linnhe, linking the villages of South Ballachulish and North Ballachulish. It 

carries the A82 road, the main route between Glasgow and Inverness. 

The structure is a large steel box truss, standing high over the road, with 

peaks above either pier. The bridge cost approximately £2¼ million to build, 

used 2700 tonnes of steel and has a load capacity of 2500 tonnes. 
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Road costs 

Informal discussions with some local authority road engineers gave us a price per linear meter of £450. 

 

Combined road and bridge costs for bridge options 

We have examined three potential routes for bridge and associated new road as described in Section 11. Each of these 

differ in terms of bridge length, road length, and water depth and resource availability. Table 6.2 below gives the 

lengths of each of these options/sections. 

 

Table 6.2 Route lengths 

Length (m) Road length (m) 

(North) 

Road length (m) 

(South) 

Total road 

length (m) 

Road costs  

(@ £450/m) 

Bridge length (m) 

Route 1 393 488 881 £396,450 191 

Route 2 0 130 130 £58,500 323 

Route 3 449 76 525 £236,250 214 

 

The cost estimates for the various bridge designs provide by Strukton International BV are given in Table 6.3 and have 

been converted to GBP and are shown in Figure 6.1 below.  As we do not have costed estimates for each of the route 

options we have applied the calculated cost per linear meter to each of the routes as shown in Table 6.3. 

 

Table 6.3 Bridge costs for various design options 

Options Cost for a 280m 

crossing 

Cost (£) for a 280m 

crossing 

Cost per linear meter(£) 

Option A (Floating bridge concept) $41,500,000 £31,500,000 £112,675 

Option B1 €10,477,500 £9,277,847 £33,135 

Option B2 €9,618,125 £8,516,869 £30,417 

Option B3 €10,408,750 £9,216,969 £32,918 

Option B4 €10,477,500 £9,277,847 £33,135 

Option B5 €8,170,889 £7,235,339 £25,840 

 

Applying these costs per linear meter to the three route options gives us an estimate of the costs for each bridge 

design for each of the route options together with the road costs. As shown in the table these costs vary from about 

£6 million for Route 1-Option B5 to over £36 million for Route 2-OptionA1.  The impact of this range of costs for the 

bridge will be examined further in Section 6.2. 

 

Table 6.4 Bridge costs for various design options and routes (including road costs) 

Route options Floating bridge Conventional construction 

Option A1 Option B1 Option B2 Option B3 Option B4 Option B5 

Route 1 £21,917,375 £7,543,602 £6,957,385 £7,496,704 £7,543,602 £5,970,164 

Route 2 £36,452,525 £12,145,045 £11,153,694 £12,065,737 £12,145,045 £9,484,205 

Route 3 £24,348,700 £8,244,054 £7,587,246 £8,191,509 £8,244,054 £6,481,144 
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Figure 6.1 Bridge designs 
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Tidal energy generation 

A recent report from OES-EIA in 20153 provides estimates for CAPEX, OPEX, capacity factors and availability across a 

range of different developers and countries however, the majority of the existing grid-connected capacity is located in 

the UK and only data considered as being reliable and at high TRL (≥6) have been used, and included only companies 

that were active in the sector at the time of writing.  While the current cost of tidal energy is high, there is scope for 

significant reductions of the cost of energy.  

 

Total CAPEX estimates for various stages of development from the OES-EIA report are given in Table 6.5with a ±30% 

uncertainty level at this scale.  

 

Table 6.5 Total CAPEX estimates 

 First array project Second array project 
First commercial 

scale project 

Total CAPEX industry average ($/KW) 

(From OES-EIA, 2015) 
$9400 $6700 $4500 

Total CAPEX industry average (£/MW) £7,100,000 £5,100,000 £3,400,000 

 

The OES-EIA report also provides a breakdown by cost centre so that it is possible to get an industry average of the 

various CAPEX costs. Given that the technology options are likely to have already been deployed we have used the 

estimates for the second array project given in the table £5,100,000/MW. 

 

Table 6.6 CAPEX estimates by cost centre 

Cost centre Cost per MW 

Device £2,340,000 

Grid connection £670,000 

Moorings and foundations £670,000 

Installation £1,000,000 

Project development £420,000 

Total CAPEX £5,100,000 

 

Savings on new ferry CAPEX 

The current ferry operating on the route is around 40 years old and would need to be replaced in the near future. 

However if the proposed project goes ahead then no new ferry will be needed and this CAPEX cost can be offset 

against the CAPEX for the proposed project. CAPEX estimates for a new ferry and two new slips are given the Fairhurst 

(20164) report at a total of £5,500,000. 

 

 

                                                   

 

3 https://www.ocean-energy-systems.org/news/international-lcoe-for-ocean-energy-technology/ 

4 Cuan Sound: Bridge Link with potential for Tidal Energy-Discussion Paper. Fairhurst, February 2016 
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6.1.2 OPEX 

OPEX cost parameters estimates are highly variable due to the uncertain nature of Operations and Maintenance (O&M) 

costs, and the impact of any unscheduled maintenance routines and for the industry as a whole remain largely 

unproven. OPEX costs will vary by project size, location and technology.  The cost of offshore operations is a significant 

driver in the levels of uncertainty. The reduction in costs by reducing planned and unplanned maintenance will be 

critical to reducing the cost of energy for these developing technologies. As mentioned above improvement in the 

reliability of components will decrease the need for maintenance and therefore reduce OPEX costs.  

 

Total OPEX costs from OES-EIA in 20155 report are given in Table 6.7 below with a ±30% uncertainty level at this 

scale. 

 

Table 6.7 Total OPEX estimates 

 
Pre-demonstration 

project 

Demonstration 

project (developers 

first 10MW) 

First commercial 

scale project 

Total CAPEX industry average ($/KW) 

(From OES-EIA, 2015) 
$500 $250 $100 

Total OPEX industry average (£/MW) £380,000 £190,000 £76,000 

 

Savings on ferry OPEX 

If the proposed project goes ahead then the cost of running this services can be offset against the OPEX for the 

proposed project. OPEX estimates given in the Fairhurst (20166) report are: 

 Total costs per annum = £430,350 

 Total revenues per annum = £112,351 

 

Therefore the total OPEX costs that can be offset against the OPEX for the proposed project is around £318,000. 

 

6.1.3 Revenue 

Turbine output, load factor and availability 

The Annual Energy Production (AEP) for a given project which is usually given in MWh per year is calculated using the 

following equation: 

 

𝐴𝐸𝑃 (MWh)= 𝑃𝑟𝑜𝑗𝑒𝑐𝑡 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 x Capacity factor x Availability Factor x 8760 

 

Project capacity is defined as the sum of the rated capacity of all generators deployed at each stage, calculated as 

the number of devices multiplied by the rated capacity of the devices.   

 

The availability factor is defined as the amount of time that it is able to produce electricity over a certain period, 

divided by the amount of the time in the period.  This will vary depending on the technology but will include: 

 Down time for inspection and maintenance 

 Down time due to survivability modes 

                                                   

 

5 https://www.ocean-energy-systems.org/news/international-lcoe-for-ocean-energy-technology/ 

6 Cuan Sound: Bridge Link with potential for Tidal Energy-Discussion Paper. Fairhurst, February 2016 
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For the purposes of the financial analysis have used the availability factors and capacity factors given in the OES-EIA, 

20157 report of 93%.   

 

The capacity factor is defined as the ratio of its actual energy production over a period of time, to its potential output 

if it were possible for it to operate at full nameplate capacity continuously over the same period of time. For renewable 

energy sources the main reason for reduced capacity factor is generally the availability of the energy source.  The 

capacity factor for each turbine will depend on the resource that it is placed in and the power curve characteristics of 

the chosen turbine model. Capacity factors and Annual Energy Production have been calculated as discussed below. 

 

Option A - Bridge with tidal devices attached or deployed close to bridge 

For Option A (a bridge with tidal devices attached or deployed close to Bridge) the revenue will depend on the type 

and number of tidal turbines that can be deployed across the channel at each of the possible routes. Taking each 

individual route and selecting the most productive turbine (of the turbines we have examined) based on the water 

depth (plus 4m clearance above and below the turbine) as well as the Mean Spring Peak velocity for that location, and 

at half a rotor diameter apart gives an estimate of the total energy output that can be expected at each of these 

locations (as shown in Table 6.8). The energy output for each turbine is calculated using an idealised tidal curve based 

on Mean Spring Peak velocities at the locations (shown in Figure 6.2) and derived from data interpolated from the 

ADCP survey at 10m below chart datum (see Appendix B Section 5.3).  This is intended to give a rough estimate of the 

potential energy output but more detailed hydrodynamic analysis (looking at things like wake effects, optimising the 

turbine locations as well as the chosen turbine models) will be required to advance the project in the future. 

 

Table 6.8 Annual Energy Output per turbine 
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1 Tocardo T200 Ø 7.3m 7.3 >16 15.3 2.5 112 2.9% 1.4 28.77 26.76 

2 Tocardo T500 Ø 9.8m 9.8 >18 17.8 3.0 362 1.9% 1.5 61.51 57.20 

3 Tocardo T500 Ø 11.5m 11.5 >22m 19.5 2.5 300 22.1% 2.6 580.74 540.09 

4 Tocardo T500 Ø 11.5m 11.5 >21m 19.5 2.5 300 26.8% 2.8 704.15 654.86 

R
o
u
te

 2
 

1 Tocardo T100 Ø 5.1m 5.1 >14 13.1 2.5 55 3.7% 1.5 18.00 16.74 

2 Tocardo T200 Ø 7.3m 7.3 >20 15.3 2.5 112 5.9% 1.7 57.63 53.60 

3 Tocardo T500 Ø 14.2m 14.2 >25 22.2 2.0 232 16.4% 1.9 332.83 309.53 

4 Tocardo T500 Ø 14.2m 14.2 >32 22.2 2.0 232 16.4% 1.9 332.83 309.53 

R
o
u
te

 3
 

1 Tocardo T100 Ø 4.4m 4.4 >12.5 12.4 3.0 66 5.5% 2 31.68 29.46 

2 Tocardo T100 Ø 6.3m 6.3 >15 14.3 2.0 42 25.8% 2.2 95.02 88.37 

3 Tocardo T500 Ø 9.8m 9.8 >19 17.8 3.0 362 6.4% 2.1 201.58 187.47 

4 Tocardo T500 Ø 11.5m 11.5 >21 19.5 2.5 300 13.2% 2.2 345.58 321.39 

 

 

                                                   

 

7 https://www.ocean-energy-systems.org/news/international-lcoe-for-ocean-energy-technology/ 
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1 Tocardo T200 Ø 7.3m 7.3 >16 15.3 2.5 112 2.9% 1.4 28.77 26.76 

2 Tocardo T500 Ø 9.8m 9.8 >18 17.8 3.0 362 1.9% 1.5 61.51 57.20 

3 Tocardo T500 Ø 11.5m 11.5 >22m 19.5 2.5 300 22.1% 2.6 580.74 540.09 

4 Tocardo T500 Ø 11.5m 11.5 >21m 19.5 2.5 300 26.8% 2.8 704.15 654.86 

R
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1 Tocardo T100 Ø 5.1m 5.1 >14 13.1 2.5 55 3.7% 1.5 18.00 16.74 

2 Tocardo T200 Ø 7.3m 7.3 >20 15.3 2.5 112 5.9% 1.7 57.63 53.60 

3 Tocardo T500 Ø 14.2m 14.2 >25 22.2 2.0 232 16.4% 1.9 332.83 309.53 

4 Tocardo T500 Ø 14.2m 14.2 >32 22.2 2.0 232 16.4% 1.9 332.83 309.53 
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1 Tocardo T100 Ø 4.4m 4.4 >12.5 12.4 3.0 66 5.5% 2 31.68 29.46 

2 Tocardo T100 Ø 6.3m 6.3 >15 14.3 2.0 42 25.8% 2.2 95.02 88.37 

3 Tocardo T500 Ø 9.8m 9.8 >19 17.8 3.0 362 6.4% 2.1 201.58 187.47 

4 Tocardo T500 Ø 11.5m 11.5 >21 19.5 2.5 300 13.2% 2.2 345.58 321.39 
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Figure 6.2 Potential turbine locations for Option A 
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Option B - Tidal project that can finance a conventional bridge 

For Option B (tidal project that can finance a conventional bridge) the revenue will depend on the type and number of 

tidal turbines that can be deployed throughout the channel. By selecting the most productive turbine (of the turbines 

we have examined) based on the water depth (plus 4m clearance above and below the turbine as well as the Mean 

Spring Peak velocity for that location, gives an estimate of the total energy output that can be expected at each of 

these locations (as shown in Table 6.8).  

 

As above, the energy output for each turbine is calculated using an idealised tidal curve based on Mean Spring Peak 

velocities at the locations (shown in Figure 6.3) and derived from data interpolated from the ADCP survey at 10 below 

chart datum (see Appendix B Section 5.3).  This is intended to give a rough estimate of the potential energy output 

but more detailed hydrodynamic analysis (looking at things like wake effects, optimising the turbine locations as well 

as the chosen turbine models) will be required to advance the project in the future.  

 

The ADCP report indicated that up to 6MW may be possible in this channel but larger turbines than those examined 

here may be required to install the full 6MW in the channel. 

 

Table 6.9 Annual Energy Output and Annual Revenue per turbine 
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Theoretical 

Annual Output 

(MWh)  

Annual Energy 

Production (AEP) with 

93% availability 

Tocardo T500 Ø 11.5m 1 2.5 300 26.8% 2.8 704.15 654.86 

Tocardo T500 Ø 11.5m 2 2.5 300 26.8% 2.8 704.15 598.62 

Tocardo T500 Ø 11.5m 3 2.5 300 24.5% 2.7 643.67 598.62 

Tocardo T500 Ø 11.5m 4 2.5 300 24.5% 2.7 643.67 654.86 

Tocardo T500 Ø 11.5m 5 2.5 300 26.8% 2.8 704.15 654.86 

Tocardo T500 Ø 11.5m 6 2.5 300 19.6% 2.5 515.11 363.56 

Tocardo T500 Ø 14.2m 7 2.0 232 25.3% 2.2 514.04 478.05 

Tocardo T500 Ø 14.2m 8 2.0 232 19.2% 2 390.92 479.05 

Tocardo T500 Ø 14.2m 9 2.0 232 19.2% 2 390.92 363.56 

Tocardo T500 Ø 14.2m 10 2.0 232 22.4% 2.1 454.46 422.65 

Tocardo T500 Ø 14.2m 11 2.0 232 35.8% 2.6 727.08 676.19 

Tocardo T500 Ø 14.2m 12 2.0 232 28.1% 2.3 570.71 530.76 
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Figure 6.3 Potential turbine locations for Option B 

 

 

Electricity Price and CfD 

The CfD (Contract for Difference) system is the current system used by the UK government to award contracts for 

renewable energy projects. The contract for difference is simply a guaranteed price that the generator will receive for 

their production. If the market price is below the CfD price then the transmission operator will receive the difference 

from the government. If the market price is higher than the CfD then the operator will pay the government the 

difference. Originally these CfD prices were set by the government but in the latest rounds the government has set up 

an auction where project developer bid into a defined pot of money at their best rate and the lowest technically sound 

bids receive the CfD commitment. There is no ring fencing of CfDs for wave and tidal projects in the latest CfD auction 

which means that wave and tidal projects had to compete directly with offshore wind technology which is much more 

mature.  

 

Although the draft strike prices were set at £295/MWh for projects deploying in 2022/23 neither tidal nor wave energy 

projects were successful in securing the CfD in the last round, whereas three offshore wind projects were selected in 

the competition (see Table 6.10). 
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Table 6.10 Contracts for Difference Second Allocation Round Results (2017) 

Project Name Technology Type Capacity  

(MW) 

Strike Price  

(£/MWh) 

Delivery  

year  

Homes  

powered  

Triton Knoll Offshore  Offshore Wind 860.0 74.75 2021/22 893,690 

Hornsea Project 2  Offshore Wind 1,386.00 57.50 2022/23 1,440,300 

Moray Offshore  Offshore Wind 950.00 57.50 2022/23 87,220 

Source: (BIES, 2017) 

 

There are political discussions on-going about the possibility of a special CFD for wave and tidal projects or some ring 

fencing but this may or may not be successful. The Scottish islands have successfully lobbied for an island wind CFD 

which has allowed them to bid into the next auction for onshore wind projects within the islands which are normally 

excluded. This does seem to suggest there may be further changes that would support the wave and tidal projects but 

no guarantees.  For the purposes of the financial analysis a base case of £74.75/MWh will be used but increased CfD 

prices are examined below in Section 6.2. 

 

6.2 OPTIONS AND SENSITIVITY ANALYSIS 

Referring back to Section 2, there are two options that are examined in more detail below. 

 

6.2.1 Option A - Bridge with tidal devices attached or deployed close to Bridge 

Base case for Option A  

The assumptions laid out above are used to calculate the financial viability of the base case as shown in Table 6.11. 

These figures assume that all the turbines in Table 6.8 are installed however as explained above clearly some of these 

locations will be more profitable than others. Examining the impact of removing the least productive turbines shown in 

Table 6.8 reveals that the scheme with the highest return and lowest payback periods in fact is one with no turbines at 

all.   

 

Table 6.11 Base case for Option A (including savings from ferry costs) 

Route Route 1 Route 2 Route 3 

Bridge length (km) 0.191 0.323 0.214 

Bridge cost  (£/km) £112,675,000 £112,675,000 £112,675,000 

Total bridge cost (£) £21,520,925 £36,394,025 £24,112,450 

Road length (km) 0.881 0.13 0.525 

Road cost (£/km) £450,000 £450,000 £450,000 

Total road cost (£) £396,450 £58,500 £236,250 

Total bridge and road cost £21,917,375 £36,452,525 £24,348,700 

CAPEX savings from ferry replacement £5,500,000 £5,500,000 £5,500,000 

Tidal generation costs per MW £5,100,000 £5,100,000 £5,100,000 

Number of MWs 1.074 0.631 0.770 

Tidal generation costs £5,477,400 £3,218,100 £3,927,000 

Total CAPEX £21,894,775 £34,170,625 £22,775,700 

OPEX costs per MW £290,000 £290,000 £290,000 

OPEX costs for tidal generation £311,460 £182,990 £223,300 

OPEX savings from ferry running costs -£318,000 -£318,000 -£318,000 
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Route Route 1 Route 2 Route 3 

Total OPEX8 -£6,540 -£135,010 -£94,700 

Availability factor 93% 93% 93% 

Theoretical Annual Energy Production (MWhs) 1375.17 741.29 673.86 

Theoretical Annual Energy Production (MWhs) 

including Availability factor 1278.91 689.40 626.69 

Average Capacity factor 15% 13% 10% 

Revenue per MWh (£/MWh) £74.75 £74.75 £74.75 

Revenue from tidal generation £102,794 £55,411 £50,371 

Annual income £109,334 £190,421 £145,071 

ROCE 0.5% 0.6% 0.6% 

Payback period  200 179 157 

 

Sensitivity analysis of CDF strike price 

Even increasing the CfD strike price to the level at which the draft strike prices were set of £295/MWh improves things 

slightly but still with small ROCE values between 1.0% and 1.9% and long payback periods between 53 and 97 years. 

 

Table 6.12 Analysis of increased CfD strike price 

Route Route 1 Route 2 Route 3 

Revenue per MWh (£/MWh) £295.00 £295.00 £295.00 

Revenue from tidal generation £405,676 £218,680 £198,790 

Annual income £412,216 £353,690 £293,490 

ROCE 1.9% 1.0% 1.3% 

Payback period  53 97 78 

 

Sensitivity analysis of OPEX costs 

Average OPEX costs per MW of £290,000/MW in the OES-EIA (2015) report are given with a ±30% uncertainty level.  

Reducing OPEX costs by 30% compared to the base case means again gives very small ROCE values between 0.7% 

and 0.9% and long payback periods of between 107 and 139 years. 

 

Table 6.13 Analysis of reduced OPEX costs 

Route Route 1 Route 2 Route 3 

OPEX costs per MW £203,000 £203,000 £203,000 

Total OPEX9 -£99,978 -£189,907 -£161,690 

Annual income £202,772 £245,318 £212,061 

ROCE 0.9% 0.7% 0.9% 

Payback period  108 139 107 

 

                                                   

 

8 Negative values here indicated that the savings from the ferry OPEX exceed the OPEX for the tidal generation. 

9 Negative values here indicated that the savings from the ferry OPEX exceed the OPEX for the tidal generation. 
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Sensitivity analysis of tidal energy CAPEX costs 

Average CAPEX costs per MW of £5,100,000 in the OES-EIA (2015) report are given with a ±30% uncertainty level.  

Reducing CAPEX costs by 30% makes very little difference compared to the base case, as above the scheme only just 

about breaks even with small ROCE values between 0.5% and 0.7% and a very long payback periods between 149 

and 185 years. 

 

Table 6.14 Sensitivity analysis of reduced tidal energy CAPEX costs 

Route Route 1 Route 2 Route 3 

Tidal generation costs per MW £3,570,000 £3,570,000 £3,570,000 

Tidal generation costs £3,834,180 £2,252,670 £2,748,900 

Annual income 0.5% 0.6% 0.7% 

ROCE 185 174 149 

 

Grant funding 

A large capital grant of about 80% would be needed in order to bring the return on capital up to a reasonable level. 

 

Table 6.15 Analysis of grant funding 

Route Route 1 Route 2 Route 3 

Total CAPEX £21,894,775 £34,170,625 £22,775,700 

Grant £18,260,598 £27,843,322 £17,864,386 

% Grant 83% 81% 78% 

Remaining CAPEX £3,634,177 £6,327,303 £4,911,314 

ROCE 3.0% 3.0% 3.0% 

Payback period  33 34 34 

 

6.2.2 Option B - Tidal project that can finance a conventional bridge 

As for Option A above, the assumptions laid out above are used to calculate the financial viability of the base case as 

shown in Table 6.16. 

 

Base case for Option B  

The assumptions laid out above are used to calculate the financial viability of the base case as shown in Table 6.16. In 

this case the total OPEX exceeds the annual revenue so the annual income is negative so either increasing the revenue 

or decreasing the OPEX is necessary to make the project financially viable. 

 

Table 6.16 Base case for Option B (including savings from ferry costs) 

Route Route 1 Route 2 Route 3 

Bridge length (km) 0.191 0.323 0.214 

Bridge cost (£/km) £31,000,000 £31,000,000 £31,000,000 

Total bridge cost (£) £5,921,000 £10,013,000 £6,634,000 

Road length (km) 0.881 0.13 0.525 

Road cost (£/km) £450,000 £450,000 £450,000 

Total Road cost (£) £396,450 £58,500 £236,250 

Total Bridge and Road cost £6,317,450 £10,071,500 £6,870,250 
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CAPEX Savings from ferry replacement £5,500,000 £5,500,000 £5,500,000 

Tidal generation Costs per MW £5,100,000 £5,100,000 £5,100,000 

Number of MWs 3.129 3.129 3.129 

Tidal generation Costs £16,279,200 £16,279,200 £16,279,200 

Total CAPEX £17,034,950 £17,766,550 £20,141,200 

OPEX costs per MW £290,000 £290,000 £290,000 

OPEX for tidal generation £925,680 £925,680 £925,680 

OPEX Savings from ferry running costs -£318,000 -£318,000 -£318,000 

Total OPEX £607,680 £607,680 £607,680 

Availability factor 93% 93% 93% 

Annual Energy Production (MWhs) 6963.06 6963.06 6963.06 

Annual Energy Production (MWhs) including Availability factor 6475.64 6475.64 6475.64 

Revenue per MWh (£/MWh) £74.75 £74.75 £74.75 

Revenue from tidal generation £520,488 £520,488 £520,488 

Annual income -£87,192 -£87,192 -£87,192 

ROCE -0.5% -0.4% -0.5% 

 

Sensitivity analysis of CDF strike price 

Increasing the CfD strike price to the level at which the draft strike prices were set of £295/MWh gives an good return 

on investment of between 7.2% and 8.5% and payback periods of between 11.8 and 13.9 years. Table 6.18 below 

shows the CfD value that would be necessary to achieve a return on investment of 3%. 

 

Table 6.17 Analysis of increased CfD strike price 

Route Route 1 Route 2 Route 3 

Revenue per MWh (£/MWh) £295.00 £295.00 £295.00 

Revenue £2,054,101 £2,054,101 £2,054,101 

Annual income £1,446,421 £1,446,421 £1,446,421 

ROCE 8.5% 6.9% 8.2% 

Payback period  11.8 14.4 12.2 

 

Table 6.18 Analysis of increased CfD strike price 

Route Route 1 Route 2 Route 3 

Revenue per MWh (£/MWh) £160.93 £177.11 £163.31 

Revenue £1,120,580 £1,233,201 £1,137,164 

Annual income £512,900 £625,521 £529,484 

ROCE 3.0% 3.0% 3.0% 

Payback period  33.3 33.3 33.3 

 

Sensitivity analysis of OPEX costs 

Average OPEX costs per MW of £290,000/MW in the OES-EIA (2015) report are given with a ±30% uncertainty level.  

Reducing OPEX costs by 30% compared to the base case means there is a very small return on investment of between 

0.9% and 1.1% and a very long payback period. 
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Table 6.19 Analysis of reduced OPEX costs  

Route Route 1 Route 2 Route 3 

OPEX costs per MW £203,000 £203,000 £203,000 

Total OPEX £647,976 £647,976 £647,976 

Annual income £190,512 £190,512 £190,512 

ROCE 1.1% 0.9% 1.1% 

Payback period  89.7 109.4 92.6 

 

Sensitivity analysis of reduced tidal energy CAPEX costs  

Average CAPEX costs per MW of £5,100,000 in the OES-EIA (2015) report are given with a ±30% uncertainty level.  

Reducing CAPEX costs by 30% compared to the base case means the scheme is still not financially viable as annual 

OPEX is more than the annual revenue. 

 

Route Route 1 Route 2 Route 3 

Tidal generation costs per MW £3,570,000 £3,570,000 £3,570,000 

Number of MWs 3.192 3.192 3.192 

Tidal generation costs £16,279,200 £16,279,200 £16,279,200 

Total CAPEX £17,096,650 £20,850,700 £17,649,450 

Annual income -£87,192 -£87,192 -£87,192 

ROCE -0.5% -0.4% -0.5% 

 

Sensitivity analysis of bridge costs 

Using a figure of £25,000,000/km for the bridge costs has very little influence in the overall financial viability of the 

project as the bulk of the CAPEX costs are actually from the tidal energy generation part. The scheme is still not 

financially viable as annual OPEX is more than the annual revenue. 

 

Table 6.20 Analysis of reduced bridge CAPEX costs 

Route Route 1 Route 2 Route 3 

Bridge length (km) 0.191 0.323 0.214 

Bridge cost (£/km) £25,000,000 £25,000,000 £25,000,000 

Total bridge cost (£) £4,775,000 £8,075,000 £5,350,000 

Total CAPEX £15,950,650 £18,912,700 £16,365,450 

Annual income -£87,192 -£87,192 -£87,192 

ROCE -0.5% -0.5% -0.5% 

 

Grant funding 

As shown above in Table 6.17 this project could be financially viable if strike prices were to increase, however it is not 

known how much it may be (if at all). Therefore in order to look at possible level of grant funding we have calculated 

the CfD strike price would result in a 3% return on investment at various levels of grant funding between 0% and 

80%. 
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Figure 6.4 Sensitivity analysis of grant funding & CfD strike price 
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 GRID INVESTIGATION AND COSTING 

7.1 LUING GRID CONNECTION 

The grid situation within the western part of Scotland is essentially at an impasse. The grid is struggling to cope with 

the high levels of demand that renewable energy projects (mostly from onshore wind) have put on the system. The 

grid requires upgrading and the system that is in place for grid upgrades is complex.  Upgrades all form part of the 

grid infrastructure that will have to be paid for by the generators requiring space on the system.  There was a large 

amount of work done in 2011 on a modification (mod 192) to OFGEMs Transmit grid review.  Under this system, the 

requirement is that a project pays for the upgrades to the grid in order to achieve connection for the project.  The 

project does not only pay for the section of the grid it requires, but a proportion of all the works required in upgrading 

the grid infrastructure.  This will include the upgrades that are required from the project to a MITs (Main Integrated 

Transmission System) point which is where there are a number of assets using the same grid system.   

 

The project is only asked to underwrite these works and this will usually be in the form of a bond.  Most projects 

depending on their bank would look to secure this for around 4 – 8%.  The amount of underwriting asked for is not the 

entire cost as they assume other people will take up the capacity if the project pulls out.  The level of underwriting 

needed until the project is consented is 42% of the total cost for the upgrade, the Gross Asset Valuation (GAV).  Once 

the project achieves consent it drops to 10%.  

 

7.2 PROJECT GRID 

7.2.1 Connection charges 

As far as the Cuan Sound connection is concerned this upgrade would be linked to the Western Isles upgrades and 

there are a number of developers including the large AMEC site who have or are in the process of applying for a grid 

connection. These are large enough to trigger the connection and the only issue will be the timescale and what extra 

requirements would the Cuan Sound development need to export the power.  

 

The system requires that you apply to SSE for a grid connection. They will then give you an offer based on the 

upgrades that are required. If the upgrades can be shared with other developers on the route then the costs are 

shared but the full cost of the final connection route will fall to the individual developer. The grid offer is split into two 

different parts; there is the grid connection costs that the project will have to fund and then there are the grid security 

costs which the project has to underwrite but will be returned to the developer once the project is connected.  

 

The grid connection costs will be the sections of the upgrades that are wholly attributable to the project and will be 

substantially less than the underwritten costs.   

 

This grid security needs to be underwritten by the project in the proportion 42% of the capital cost until the project is 

consented and thereafter it only needs to cover 10% of the capital cost as it is assumed by this stage the project will 

be going ahead.  This payment could be in the form of a bond or loan from a bank to cover the underwriting which 

would be agreed with National grid (estimates to be around 4 – 8%).  However after some discussion with the bank if 

the assets were secured, as the local council or big company could do, then a lower level of borrowing (3%) could be 

achieved.  

 

This project would likely be connected to the 33kV grid system at Kilchrennan. This is 12.5km away from the project. 

The type of upgrade that would be required would depend on the size of the project and any other projects within the 

region but if it was on its own we could assume: 
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Cable  12.5km @ £200,000/km     £2.5 million 

Substation        £1 million 

Total        £3.5 million 

 

Phase Percentage to 

be underwritten 

Amount 

to secure 

Cost of bond/finance  

(at 6% per annum) 

Cost of bond/finance  

(at 3% per annum) 

Prior to consent 42% £1.47 £88,200 £44,100 

After consent is obtained 10% £250,000 £15,000 £7,500 

 

This shows an annual charge of between £1.47 million - £0.25 million for the project once it signs a connection 

agreement with National Grid.  It highlights the importance of timing and getting the project to consent stage as soon 

as possible.  

 

The payments that are required are in the form of guarantees which could be taken out as a bond or finance through a 

loan mechanism. This is because they assume that once consented you are more certain of completing the project. 

Once the project is built and the cable connected then the security costs will be refunded and the developers pays a 

transmission and system use charge (TNUOS) which is an annual charge based on the MW of production.  

 

It is very difficult to estimate this cost until a grid feasibility study has been completed by SSE which would be the 

next stage prior to going for a grid application.  Given these difficulties we have therefore used the estimates per MW 

given in the OES-EIA report (see Section 6.1.1). 

 

7.2.2 Connection next steps 

The next step for working out the exact costs for connection would be to apply to SSE for a grid feasibility study which 

costs around £5,000 - £8,000. This study gives the exact detail of the grid upgrades that would be required as well as 

the timescales for this type of connection. For the purposes of this study we have assumed the project is standalone 

but in reality there may be other projects within the vicinity that would impact on some of the charging for this 

project. These other project would probably reduce the costs as they would take a share of the upgrade costs. This 

detail would be available to SSE who would use it within their feasibility study.  

 

7.2.3 Non-grid options 

There are now the possibilities of looking at some non-grid connected options which could use the power produced 

from the tidal bridge. In Orkney recently the first tidal powered hydrogen production occurred at EMEC 

(http://www.surfnturf.org.uk/). This project has taken constrained capacity from a community owned wind turbine and 

used it to make hydrogen within an electrolyser which can then be transported to be used to power the local ferries. 

The Orkney grid is severely constrained similar to the situation in Luing.  

 

http://www.surfnturf.org.uk/
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Figure 7.1 Tidal produced hydrogen being transport (Surf and Turf Project, Orkney) 

 

 

There could also be options to develop a demand locally by encouraging a local business or a business to relocate if 

the power was offered at an attractive price that was below the grid price. If this system allowed for a private 

connection then the initial underwriting of grid would be avoided as well as TNUOS charges.  There are a number of 

complications with this as the business would have to cope with the intermittent nature of tidal energy as well as 

possibly needing back-up in case of failure.  

 

If a storage element was added to the above options (which again could be hydrogen) then the tidal bridge could 

produce more of a base load power output which could either make the off grid solution more attractive to businesses 

or could increase the price of the power obtained through the power purchase agreement (PPA) with the grid 

operators. This would have to be balanced with the extra cost of adding batteries. It may be that a hybrid system 

could be developed that uses some storage to smooth out the intermittency of the tidal power generation rather than 

going for a full base load equivalent option.  
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 LEGISLATIVE REQUIREMENTS 

A range of consents and licences will be required for a project of this type and scale.  The aim of this section is to 

provide the following: 

 An overview of the relevant consents and licences;  

 An overview of the tasks and activities required to secure these consents and licences; and 

 An indicative timescale for securing the consents and licences. 

 

Preliminary consultation with the competent authorities should be held as soon as possible to confirm the consenting 

requirements for the project.   

 

8.1 LICENCES AND CONSENTS 

An overview of the anticipated consents and licences required for a project of this type and scale is provided in Table 

8.1. 

 

Table 8.1 Overview of licences and consents 

Licence / consent Project 

component 

Competent 

Authority 

Applicability Timescale 

Section 36 (Electricity Act) 

Consent 

Offshore 

generators and 

any inter-array 

cables  

Scottish Ministers 

(administered by 

Marine Scotland-

Licensing 

Operations Team 

(MS-LOT))  

Required for all energy generation 

projects over 1MW. 

Only applies to offshore 

generators and inter-array cables 

at present. 

Separate consents may be 

secured for all saleable elements – 

so offshore generators and export 

cable (Inc. substation(s)) 

9 months 

Marine Licence (Marine 

((Scotland) Act) Consent 

All deposits on 

the seabed to 

MHWS 

Marine Scotland Required for all deposits on 

seabed such as devices, export 

cable, or offshore substation.  Also 

removal of materials – for example 

removal during ground 

preparation. 

May be applied for following 

consent under Section 36 / Town 

and Country Planning  

Up to 14 weeks 

Seabed Lease under the 

Crown Estate Act 

Tidal turbines, 

inter-array, and 

any offshore 

substations 

/hubs 

Crown Estate 

Scotland 

An Agreement for Lease will need 

to be obtained from Crown Estate 

Scotland which grants an option 

over an area of seabed. Exercise 

of the option by the developer will 

be conditional on it satisfying 

certain conditions (i.e. statutory 

consents) 

Applications can be 

made at any time and 

will be granted once 

all statutory consents 

are granted. Official 

timescale TBC.  
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Licence / consent Project 

component 

Competent 

Authority 

Applicability Timescale 

Habitats Regulations 

Appraisal (HRA) under the 

Conservation (Natural 

Habitats, &c.) Regulations 

1994 and the Conservation 

of Habitats and Species 

Regulations 2010 (as 

amended) 

All project 

components 

Marine Scotland 

under advice of SNH 

The Proposed Development is 

located within two Special Areas of 

Conservation (SAC) (a Natura 

Site) and would therefore require 

consideration under the Habitats 

Regulations 

4 months 

Outline / detailed terrestrial 

planning permission (Town 

and Country Planning 

(Scotland) Act Consent 

All onshore 

components to 

MLWS 

Argyll and Bute 

Council 

Planning permission is required for 

any new development onshore.  

The law states that ‘development’ 

includes any building, engineering, 

mining or other operations in, on, 

over or under land.   

Energy related development 

considered ‘major’.  Pre-

application consultation required.  

Decision within 4 

months normally – 

then 3 months for 

review / appeal 

EPS licence All components SNH (otters, bats, 

nesting birds)  

 

Marine Scotland 

(cetaceans and 

basking shark) 

Required if there is going to be 

significant disturbance to 

European Protected Species 

(EPS) that cannot be mitigated.  

Potentially for cetaceans and 

otters.    

May be applied for following 

consent under Section 36 / Town 

and Country Planning. 

Up to 14 weeks (in 

line with Marine 

Licence)  

Basking shark licence All offshore 

components and 

activities 

Marine Scotland Licence to disturb under Wildlife 

and Natural Heritage (Scotland) 

Act 2011   

May be applied for following 

consent under Section 36 / Town 

and Country Planning 

Up to 14 weeks (in 

line with Marine 

Licence) 

Harbour Works Licence Any components 

within or near to 

a harbour area 

Local harbour 

authority 

To ensure consultation on works 

undertaken and no disturbance to 

navigation.  Consultation on 

navigation issues with Harbour 

Authority key project requirement.  

Required for works within or in 

approaches to a Harbour Authority 

Area. 

May be applied for following 

consent under Section 36 / Town 

and Country Planning 

TBC  
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Licence / consent Project 

component 

Competent 

Authority 

Applicability Timescale 

Controlled Activities 

Regulations (CAR licence)* 

All activities  Scottish 

Environment 

Protection Agency 

(SEPA)  

Point source discharges during 

works. 

May be applied for following 

consent under Section 36 / Town 

and Country Planning 

TBC 

*Any requirement for these licences will be confirmed with the relevant Competent Authority.  

 

8.2 CONSENTING TIMELINE 

Table 8.2 provides an indication of how long the consenting processes will take.  There are a number of caveats with 

this as project design activities along with the initial environmental survey results and stakeholder consultations will 

influence the overall timescales. There will also be some determination time for the authorities to reach decisions, 

which might affect the timescales. 

 

Table 8.2 Consenting timeline 

Year 2018 2019 2020 2021 2022 

Quarter 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Application Stages  

Initial Screening  

(EIA and HRA) 

                    

Preliminary Consultation                     

Scoping                     

Consultation                     

Environmental surveys                     

Impact assessment 

(including NRA) 

                    

EIA report preparation                     

Mitigation and Environmental 

Monitoring Plan preparation 

                    

Application preparation                                         

Submission                                         

Local Planning                                         

Section 36                                         

Post Application Consultation                                         

MEMP sign- off                     

Construction Method 

Statement and consultation  

                                        

 

8.2.1 Initial screening (EIA and HRA) 

This preliminary process will involve the preparation of a Project Briefing Document (PBD).  This document will be 

circulated to key stakeholders for comment.  The document will include: a description of the project; a list of 

anticipated key issues that may arise from the project; outline baseline information and a stakeholder consultation 

strategy.   
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An appendix containing information to inform HRA will be included in the PBD and the Scoping Report.  This, along 

with consultation with key stakeholders, will inform the initial stages of the HRA and determine what information is 

required by the competent authority(ies).   

 

This process will inform EIA Screening i.e. determine whether EIA is required.  Information received in stakeholder 

responses and that gathered during meetings etc will further inform project design activities and will form the basis of 

the EIA and stakeholder consultation plan.  It will also identify any potential key areas of concern and opportunity at 

the earliest possible opportunity.   

 

A consenting strategy will also be outlined within the PBD.  The purpose of this will be to seek comment and 

clarification on the licences and consents required for the project as well as timescales for determination etc. 

 

8.2.2 Preliminary consultation 

Meetings (or workshops) will be held with key stakeholders and local community groups following the issue of the PBD.  

 

Depending on timescales, survey methodologies may be submitted to relevant stakeholders for consideration prior to 

formal Scoping so as to allow surveys to commence at an appropriate time.  Definition of the consenting strategy for 

the project will also be a key outcome of this process. 

 

8.2.3 Scoping process 

A formal Scoping Opinion will be requested from the competent authority/authorities (likely just to Marine Scotland 

and Argyll and Bute council who will subsequently put this out for comment to other statutory authorities). 

 

The Scoping Report will include an updated project description, outline assessment of the potential impacts of the 

proposed development, data gathering and assessment plans, outline mitigation and environmental management plan, 

final consenting strategy, Preliminary Hazard Analysis, updated consultation strategy and further information to inform 

HRA if required (to be determined during previous tasks).    

 

8.2.4 Consultation 

A stakeholder engagement strategy will be developed and presented for comment prior to and during Scoping (within 

the PBD and Scoping Report).  This strategy will form the backbone of all consultation work and will include a detailed 

plan regarding the project team’s engagement with regulators, statutory and non-statutory stakeholders as well as the 

local community.  Consultation will be proactive and inclusive from the outset and run in parallel to all other activities 

during the consenting process.  

 

8.2.5 Environmental surveys 

Environmental surveys are a key component of the EIA process.  The requirements, scope, duration, objectives 

methodologies, etc. of the surveys required, will be determined during the preliminary consultation period and 

confirmed with the appropriate stakeholders prior to the commencement of any survey work.  An outline of bird and 

marine mammal survey requirements for the proposed Luing Tidal Bridge development is given in Section 9. 

 

8.2.6 Impact assessment 

All potentially significant impacts (as identified during the Scoping Process and subsequent consultation) will be fully 

considered.  Where possible, appropriate mitigation and management measures will be identified and defined so as to 

reduce any potential negative effects as far as possible.  Where applicable, enhancement measures will also be 
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identified and defined to enhance any positive aspects of the project.  The results, information used and the 

methodologies applied will feed directly into the EIA Report.  The impact assessment process may lead to key issues 

being considered with relevant stakeholders prior to the preparation of the EIA Report.  

 

8.2.7 Environmental Impact Assessment Report preparation  

An EIA Report will be prepared to support all consent and licence applications.  The structure and content of this EIA 

Report will be determined during the Scoping Process and subsequent consultation, data gathering and impact 

assessment activities.  This will be supported by a number of technical reports and other supporting materials.  

 

8.2.8 Mitigation and Environmental Management Plan preparation 

A Mitigation and Environmental Management Plan will be prepared based on the outcomes of the Scoping Process, 

consultation, data gathering and impact assessment work.  The measures outlined are likely to form the basis of 

conditions placed on licences and consents issued and will be a key point of discussion with stakeholders prior to and 

following submission.  

 

8.2.9 Application preparation 

All necessary consent and licence applications will be prepared. 

 

8.2.10 Application submission 

All necessary consent and licence applications will be submitted along with the relevant supporting information for 

‘gate check’.  Any necessary amendments will be made following the review and all documentation submitted for 

formal submission. 

 

8.2.11 Post Application Consultation 

It is likely that consultation with the competent authorities and key stakeholders will be required following the formal 

consultation period.  This will culminate in the submission of a project Construction Method Statement.  

 

8.2.12 Construction Method Statement and consultation 

A Construction Method Statement will be submitted within a predetermined time prior to construction commencing 

(approximately three months).  This document will be used to finalise project details and schedules and will allow the 

Regulator to ensure that all plans are within the consented envelope of activities.   

 

8.2.13 Mitigation and Environmental Management plans 

A key consideration will be the mitigation and environmental management plans proposed.  It is likely that these will 

be finalised following the submission and during the consideration of the project Construction Method Statement.  
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 BIRD AND MARINE MAMMAL SURVEY REQUIREMENTS 

9.1 INTRODUCTION 

This proposed scope of work is an outline of bird and marine mammal survey requirements for the proposed Luing 

Tidal Bridge development (the Proposed Development).  Field surveys are required to gather data to establish baseline 

conditions and to gather data that will be sufficient to inform any Environmental Impact Assessment (EIA) and 

Habitats Regulations Appraisal (HRA) to enable an assessment of the various potential effects that could arise as a 

result of the Proposed Development.   

 

The final survey objectives, methods and design of the survey programme should be agreed with relevant stakeholders 

such as Marine Scotland and Scottish Natural Heritage (SNH) before any survey work commences.  It is strongly 

recommended that a statistician is also consulted over the final study design to ensure that the surveys meet all 

requirements.   

 

9.2 POTENTIAL EFFECTS OF THE PROPOSED DEVELOPMENT 

The potential effects associated with each phase of the Proposed Development on birds and marine mammal 

populations that may be present in the area are listed below: 

 

9.2.1 Birds 

Construction: 

o Disturbance (noise and visual) due to construction and installation activities for the fixed link and supporting 

infrastructure; and  

o Loss of breeding or foraging habitat due to the construction of the fixed link and supporting infrastructure. 

 

Operation and maintenance: 

o Collision risk to diving birds from the operating tidal turbines;  

o Disturbance (noise and visual) due to the presence and operation of the fixed link; and 

o Loss of breeding or foraging habitat due to the operation of the fixed link and supporting infrastructure. 

 

9.2.2 Marine mammals (cetaceans, seals, otters) and basking sharks 

Construction: 

o Disturbance due to underwater noise during construction, in particular pile driving noise; 

o Disturbance (noise and visual) to seals at haul-outs during construction activities; and 

o Disturbance to otters during construction activities. 

 

Operation and maintenance: 

o Collision risk to marine mammals and basking sharks from the operating tidal turbines;  

o Effects of underwater noise due to operation of the tidal turbines on marine mammals and basking sharks;  

o Barrier to movement effect of the fixed link across the tidal sound to important travelling routes of marine 

mammals and basking sharks; and  

o Displacement of essential activities of marine mammals and basking sharks due to the operation of the 

Proposed Development.  
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9.3 PROTECTED SITES AND SPECIES 

Scotland’s marine waters and coastlines host internationally important breeding populations of seabirds.  During the 

winter months, the marine waters provide important habitat for internationally important wintering populations of 

seabirds, ducks and waterfowl.  Two species of seals are found around the coast of Scotland: grey seals Halichoerus 

grypus and harbour (common) seals Phoca vitulina.  Several species of cetaceans are found in Scottish waters, the 

most regularly occurring of these are harbour porpoise Phocoena phocoena and Minke whale Balaenoptera 

acutorostrata.  Otter Lutra lutra is a semi-aquatic mammal commonly found in coastal habitats in Scotland.  All 

cetacean species and otters are European Protected Species protected by European legislation.   

 

Basking sharks Cetorhinus maximus are also regularly sighted off the west coast of Scotland.   

 

Baseline surveys will be required to establish which protected species use the Proposed Development area and 

therefore which species should be considered in the EIA/HRA. 

 

The Proposed Development is located within two Special Areas of Conservation (SAC); Firth of Lorn SAC designated for 

reefs and Inner Hebrides and the Minches candidate SAC (cSAC) which is proposed for designation for harbour 

porpoise Phocoena phocoena.  The nearest Special Protection Areas (SPAs) are Jura, Scarba and the Garvellachs SPA 

and Cnuic agus Cladach Mhuile SPA which are approximately 5.75km to the south-west and approximately 10.5km to 

the north-west, respectively.  Both of these sites are designated for Golden eagle Aquila chrysaetos which is a species 

unlikely to be affected by the Proposed Development.  North Colonsay and western cliffs SPA is located approximately 

34km to the south-west.  This site is designated for a number of ornithological interests including breeding common 

guillemot Uria aalge and black-legged kittiwake Rissa tridactyla.  Some breeding seabirds have extensive foraging 

ranges so there is potential for birds from this SPA to forage within the Proposed Development site.   

 

There are no Sites of Special Scientific Interest (SSSI) that could be affected by the Proposed Development.   

 

9.4 DESK-BASED REVIEW OF EXISTING DATA 

A desk-based review of existing data would be undertaken by gathering bird, marine mammal and basking shark 

records from relevant sources such as SNH, Royal Society for the Protection of Birds (RSPB), Joint Nature Conservation 

Committee (JNCC), National Biodiversity Network (NBN), SeaWatch Foundation, Sea Mammal Research Unit (SMRU), 

local biological records centres and any other relevant sources. 

 

Based on the findings of the desk-based review, the following outline scope of work could be adapted to take account 

of existing data and data gaps. 

 

9.5 SURVEY REQUIREMENTS - OUTLINE SCOPE OF WORK  

9.5.1 Specific objectives: 

The main objective of the surveys would be to establish the baseline conditions at the Proposed Development site and 

a suitable surrounding buffer area.  Baseline surveys would enable an assessment of the likely impacts of the Proposed 

Development to be made and would also provide data against which to compare future changes.  

 

Baseline surveys would be undertaken to determine: 

o which species occur in the survey area (i.e. the site and the surrounding vicinity); 

o the abundance and distribution of species in the survey area; 
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o how the abundance and distribution of species changes with time of year, time of day and state of tide; and 

o why species are using the survey area – is the survey area used for breeding, foraging, resting, etc? 

 

9.5.2 Survey timings 

The use of sites by birds, marine mammals and basking sharks is often naturally highly variable and can vary greatly 

between years and between time of day, time of year and state of tide.  Surveys would cover a period of at least one 

year with the possibility of a second year of survey being required depending on the findings of the first year’s survey. 

 

9.5.3 Survey areas 

Offshore survey area 

The offshore survey area would need to cover the entire Area of Search where the fixed link could potentially be 

installed plus an additional buffer area of at least 1km around the Area of Search (see Figure 3.1).   

 

Figure 9.1 Area of Search for a fixed link development in Cuan Sound plus a 1km surrounding buffer area  

 

 

A larger buffer area may be required to provide adequate coverage for the implementation of a Before-After-Gradient 

(BAG) study design.  A statistician should be consulted to provide advice on whether the use of a BAG study design is 

appropriate at this site.   
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Onshore survey area 

The onshore survey area would cover all areas under consideration for siting the fixed link landfalls and onshore 

supporting infrastructure (including access roads, cable routes, electrical substations, and any laydown areas, etc. 

required during construction) and an appropriate surrounding buffer area.   

 

9.6 SURVEY METHODS 

All surveys will be carried out in accordance with draft survey and monitoring protocols for birds (Jackson & Whitfield, 

2011), seals (Sparling et al, 2011) and cetaceans and basking sharks (Macleod et al, 2011). 

 

It is proposed that four types of survey would be required at the Proposed Development site at Cuan Sound.   

 

These are:   

 

o Shore-based vantage point (VP) surveys (birds, marine mammals and basking sharks); 

o Autonomous acoustic monitoring (C-POD / hydrophone surveys) for cetaceans; 

o Breeding bird surveys; and 

o Otter survey. 

 

Boat-based surveys have not been considered necessary at this site due to the narrow nature of the tidal channel 

which allows adequate coverage from shore-based VPs.   

 

A brief outline of each of these types of surveys is provided in the following sections.   

 

9.6.1 Shore-based vantage point surveys  

Shore-based VP surveys will be used to gather data on the distribution, abundance and behaviour of birds, marine 

mammals and basking sharks.  The types of survey activity that will form the survey programme will include: 

 

 Bird Snapshot Scans (BSS) – the main aim of the survey work is to collect data on the instantaneous 

distribution and abundance of birds using the survey area; 

 Marine mammal and basking shark watches to collect data on which species use the survey area and the 

distribution and abundance of species in the survey area;  

 Flying bird watches (FBW) to quantify the rate that flying birds pass through the survey area in a fixed time; 

and 

 Focal watches of individuals of key species aimed at providing behavioural data to inform collision risk such as 

diving behaviour of birds or movement of marine mammals through the tidal channel. 

 

Each survey session will be divided into sub-periods to accommodate each of the survey activities.   

 

VP locations 

A reconnaissance site visit would be required to select suitable VP locations.  

 

This survey method requires suitably elevated VPs ideally 10-15m above sea level to record birds out to 1km and 20-

30m above sea level to provide coverage out to 1.5km offshore.  VPs will be selected to maximise coverage and 

minimise overlap, on the basis of accessibility, sufficient elevation and uninterrupted line of sight to give an optimal 
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all-round view of the survey area.  As Cuan Sound is a relatively narrow tidal channel (approximately 200m wide) 

good visibility across the Sound is likely from either coastline.  One VP mid-way along the coast overlooking the 

Proposed Development site is likely to provide good visibility of the Sound.  Additional VPs, one at either end of Cuan 

Sound, could be used for observations providing coverage of the entrances to Cuan Sound and an appropriate 

surrounding buffer area around the Proposed Development.  Indicative VP locations are shown in Figure 9.1. 

 

Survey effort 

A programme of year-round sampling will be required that aims to give equal sampling effort with respect to tide 

series (neap/spring), state of tide (six periods per tidal cycle) and daylight hours.   

 

As a starting point it is suggested to undertake a 6 hour monthly effort from each vantage point, with a single survey 

lasting one hour.  The timing of such surveys should be linked to the tidal cycle, in order that any relationships 

between bird behaviour and the tidal cycle can be identified. 

 

Each 1-hour survey period could be split between different activities: a set time period to record the positions of all 

birds on the water; another period to record behavioural observations; and a third period to record snapshots of birds 

in flight.  The choice of interval between scans will be determined by local conditions including time taken to complete 

a scan (dependent on abundance of birds present and detectability), tide state and also logistical considerations such 

as time taken to get to VP and set-up of equipment, etc.   

 

It may be possible to carry out three hours of observation time at each of two VPs in a day.  An example schedule that 

allows at least one hour between bird snapshot scans could be: 

 

 Bird snapshot scan – 15-20 minutes 

 Marine mammal watch – 15 minutes 

 Flying bird watch – 5 minutes 

 Marine mammal watch – 15 minutes 

 

This would give 6 bird snapshot scans and 3 hours of marine mammal observations per VP per month.  If three VPs 

were used at Cuan Sound (indicative VP locations are shown in Figure 9.1) a monthly survey effort of three survey 

days per month would be required.  Some additional contingency is likely to be required to accommodate constraints 

such as inclement weather, travel logistics and surveyor availability. 

 

Additional focal watches of individuals (birds, marine mammals or basking sharks) could be incorporated into VP 

surveys at VPs overlooking the proposed survey area to provide additional behavioural data such as whether diving 

birds or marine mammals forage within the proposed development area, or to monitor movements of marine 

mammals and basking sharks through the tidal channel.  This data would inform collision risk assessments.   

 

It is recommended that a pilot study is undertaken at the beginning of the project to confirm the suitability of the 

proposed methods for the VP surveys.  The pilot study may also be required to ascertain the likely encounter rate for 

marine mammals and basking shark and therefore the level of survey effort required to ensure that adequate data is 

collected.  It may be considered more appropriate to undertake a higher rate of survey effort at VPs within and close 

to the proposed development site, with less survey effort at VPs furthest from the development site.   
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9.6.2 Autonomous acoustic monitoring (C-POD/hydrophone surveys) for cetaceans 

C-PODs are autonomous acoustic data-loggers that incorporate a hydrophone and are used to detect cetacean 

echolocation ‘clicks’.  One or more C-PODs could be deployed to detect actively echolocating cetaceans present in the 

area.   

 

There are several advantages to this method over visual observations including the ability to continuously monitor an 

area including during the hours of darkness and in poor weather conditions when it is not possible to undertake visual 

observations.   

 

9.6.3 Breeding birds 

There are well established standardised methods for counting seabirds at breeding colonies and these would be 

followed for example, Walsh et al. 1995 (see http://www.jncc.gov.uk/page-2406). 

 

Survey requirements for terrestrial breeding birds would follow SNH guidance for onshore wind developments 

(available at: http://www.snh.gov.uk/docs/C278917.pdf).   

 

To assess the potential impacts of the proposed development on breeding birds, the number and distribution of nest 

sites/territories will be required to assess the potential habitat loss due to the development and to assess the number 

of nest sites at risk of being displaced or disturbed by the construction activities and the presence of the Proposed 

Development.   

 

Breeding bird surveys will be carried out for all potential areas of development (fixed link landfalls, substation location, 

access roads, cable routes, etc.) plus a suitable surrounding buffer area as per the methods described in Gilbert et al. 

(1998).  Depending on which species are likely to be present in the area, an area up to 2km from the proposed 

development sites should be surveyed to check for species of high conservation importance such as Annex I species10. 

 

9.6.4 Otters 

Otter surveys should be undertaken in accordance with SNH methodology (see http://www.snh.gov.uk/about-

scotlands-nature/wildlife-and-you/otters/assessing/). 

 

All areas that are suitable for providing habitat for otters should be surveyed to establish if otters are present in the 

area and to ensure that no otters are disturbed by the Proposed Development.   

 

9.7 REFERENCES 
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marine renewables deployments in Scotland. Volume 2: Cetaceans and Basking Sharks.  Unpublished draft report to 

SNH and Marine Scotland 

 

                                                   

 

10 Rare or vulnerable species listed in Annex I of the EU Birds Directive (2009/147/EC) 

http://www.jncc.gov.uk/page-2406
http://www.snh.gov.uk/docs/C278917.pdf
http://www.snh.gov.uk/about-scotlands-nature/wildlife-and-you/otters/assessing/
http://www.snh.gov.uk/about-scotlands-nature/wildlife-and-you/otters/assessing/
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 STAKEHOLDER ENGAGEMENT 

10.1 BACKGROUND 

The Luing tidal bridge project has been developed over the last few years with initial discussion with Luing Community 

Council starting in 2015. The stakeholder engagement for a large project of this type has a number of functions. 

Initially it is to develop an understanding within the community about what the project is and how it might be 

implemented. There then are a number of statutory requirements for informing the authorities and other agencies as 

part of marine licence applications and planning applications. This section gives detailed on what is required for 

stakeholder engagement with a section at the end detailing what has been covered to date.  

 

10.2 STAKEHOLDER ENGAGEMENT PLAN 

10.2.1 Requirements of Stakeholder Engagement Plan 

The purpose of this document is to set out a Stakeholder Engagement Plan for the project and to help ensure that all 

formal requirements are understood and met and that activities are undertaken within the project schedule, helping 

avoid delays and wasted effort.  This document is for internal use by the project developers.  It proposes a strategy for 

stakeholder engagement, including timescale and method for priority stakeholder liaison, and a list of stakeholders for 

the onshore project. 

 

The objectives of the stakeholder engagement plan are: 

 To help ensure that all formal Pre-Application Consultation (PAC) requirements are met;  

 To identify all relevant stakeholders and understand their role/interest in the project/consenting process;  

 To develop a transparent consultation and engagement process that meets the requirements of pre-application 

regulations (The Town and Country Planning (Hierarchy of Developments) (Scotland) Regulations 2009, Section 

35A); and 

 To ensure stakeholders have the opportunity to comment on the Proposed Development and provide information 

at an early stage of the process; and to help recognise interests and views of stakeholders and where 

appropriate, use these to inform the development of the project and planning process.    

 

10.2.2 Contents 

The following information is provided within this document: 

 Engagement Plan; providing an overview of the legislative requirements relevant to project design consultation, 

Environmental Impact Assessment (EIA) and local/community engagement, PAC regulatory requirements and 

stakeholder management.  

 Consultation Schedule; detailing key schedule milestones for consultation activities; 

 Priority Consultation Activities; an outline of priority consultations to be undertaken; and  

 Stakeholder List; providing key stakeholders to engage with. 

 

10.3  ENGAGEMENT PLAN 

This section describes the engagement activities required for public Pre-Application Consultation to meet statutory 

regulatory requirements, Environmental Impact Assessment consultation and local community engagement.  It also 

advises on stakeholder management tools, generic stakeholder engagement practices and summarises best practice 

guidance offered by Scottish Government’s Planning Advice Note 81.  
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10.4 PROJECT DESIGN CONSULTATION 

We have found it valuable on other projects to meet with representatives of the Local Council, SNH, SEPA and HES (as 

relevant) to discuss the developing design and where possible share a site visit(s).  This allows the detail of the 

proposals to be explained and the options for mitigation etc. to be shared on site or in a meeting if that is not possible.  

We have found joint meetings with statutory consultees to be particularly helpful and allows each party to hear other 

views.  On large projects we have found holding a briefing presentation for wider attendance form the Local Council 

valuable and we would wish to discuss and agree the most appropriate means of engaging with the Local Council at an 

early stage.   

 

10.5 EIA CONSULTATION 

10.5.1 EIA consultation requirements 

The EU Directive on Public Participation (Directive 2003/35/EC) establishes the requirements for effective consultation 

on developments subject to the EIA process.   

 

As part of the EIA process the project team would be required to engage with the statutory consultees and other 

stakeholders.  In the initial engagement the purpose is primarily to gather relevant information and to understand any 

immediate key issues.  As the EIA progresses we would ensure that comments made by consultees are adequately 

addressed and where necessary follow up discussions are held, for example, to agree that our proposed mitigation is 

acceptable and appropriate.  The developer would continue to keep a Consultation Database which would show what 

comments and information had been received from consultees and how this has been used in the EIA and reported in 

the ES.  Where it has not been possible to meet any request the reasons for this will be documented.  Feedback will 

inform the scope of the EIA and depth of assessment for any particular topic. 

 

10.5.2 Local/community engagement 

In addition to the PAC process (detailed in Section 10.6) the project developer would engage with the Community 

Council as part of the EIA process and also attend a meeting if the community would find this of value.  As with the 

EIA consultation this engagement will help better understand the topics of most concern to the community and 

therefore inform the focus of the EIA.  All interactions will be documented and recorded in the Consultation Database. 

 

Community consultation guidance 

Scottish Government’s Planning Advice Note 81, “Community Engagement – Planning With People”, details best 

practice for community engagement.  Best practice guidance should be used during the engagement of local 

communities, as detailed in detailed in Scottish government “National Standards for Community Engagement” best 

practice documents11. 

 

A summary of relevant community engagement best practice: 

 The principle of wide and early engagement is encouraged; 

 The community should be made aware of proposals that affect them as early in the process as is possible; 

 The community are provided with the opportunity to engage and have their views known; 

 Clear explanations should be given of how and why decisions were made; 

                                                   

 

11 http://www.voicescotland.org.uk/media/resources/NSfCE%20online_October.pdf 
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 Applicant should seek to use tailored and appropriate approaches to engage the public; 

 Precision and consistency is required with the use of language; and 

 Planning applicants should view pre-application consultation as an opportunity to consult with people to develop 

proposals which have minimal adverse impacts on communities. 

 

10.6 PRE-APPLICATION CONSULTATION 

10.6.1 Pre-Application Consultation Requirements 

The proposed Project would probably be classified as a ‘Major Development’ under The Town and Country Planning 

(Hierarchy of Developments) (Scotland) Regulations 2009.  Therefore, formal Pre-Application Consultation would be 

required under Section 35A of the Act and a Pre-Application Consultation (PAC) Report will also accompany the 

application. 

 

The project developer would have to undertake public consultation prior to the submission of a planning application, to 

ensure effective community awareness of the Project proposals and to ensure the community have the opportunity to 

comment on the Project before the application is made.  

 

Planning authorities can refuse to register an application where Pre-Application Consultation has not been carried out 

as required, or is considered to be inadequate.  PAC requirements are detailed herein, the majority of which are 

considered necessary to meet regulatory compliance. 

 

10.6.2 Pre-Application screening notice 

A Pre-Application Screening Notice can be submitted to the planning authority, detailing the Project plans and 

Proposed Development details.  The Local Authority would normally advise on whether PAC will be required within 21 

days.  This process is optional, and can be made where uncertainty exists over the proposal falling within ‘National’ or 

‘Major’ development categories.   

 

10.6.3 Proposal of Application Notice 

Regulations require the submission of a “Proposal of Application Notice” (PAN) to the Local Authority at least 12 weeks 

prior to submitting the planning application.  The PAN will include details of the public consultation to be undertaken by 

the application, including when, how and with whom.  Once submitted, consultation with the public can commence.  

The planning authority will respond within 21 days stating whether the proposed consultation is sufficient to meet the 

regulations.  It should to be noted that the planning authority can request for additional consultation to take place.  All 

Community Councils which cover or adjoin the proposed site must be consulted and have a PAN served on them.  

 

The Proposal for Application Notice is to include the following information: 

 Applicant and agent contact details; 

 Postal address or location of the Proposed Development (attached OS based map); 

 A description of the Proposed Development (including characteristics and development classification); 

 Parties notified (with a copy of the PAN and date notified); and 

 Consultation proposed (when, with whom and what form it will take). 
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10.6.4 PAC compliance requirements 

Regulations require that PAC consultation should begin no less than 12 weeks prior to submitting the planning 

application.  PAC requires a minimum of one public event in the community affected by the development, which must 

be advertised at least 7 days in advance in a local newspaper. The advertisement must include: 

 A description of, and the location of, the Proposed Development; 

 Details as to where further information may be obtained concerning the Proposed Development; 

 The date and place of the public event; 

 A statement explaining how, and by when, persons wishing to make comments to the prospective applicant 

relating to the proposal may do so; and 

 A statement that comments made to the prospective applicant are not representations to the planning 

authority12.  

 

10.6.5 PAC reporting 

A Pre-Application Consultation report is the final statutory requirement.  Following the PAC event, a report is to be 

produced confirming and detailing that consultation has taken place in line with the statutory requirements.  This is to 

be submitted with the planning application.  The report should contain the following information: 

 Specify who has been consulted; 

 The steps taken to comply with the statutory requirements and those of the planning authority;  

 Set out how the applicant has responded to comments and the extent to which the proposals have changed as a 

result of PAC; 

 Copies of advertisements of the public events; and 

 Reference to material made available at event(s). 

 

Within the PAC report, all comments and feedback upon the project should be collated.  The following information 

should be documented: 

 Consultee name; 

 Consultee comments and feedback; 

 Action/response taken; and 

 Further information. 

 

The PAC report will describe the PAC process which has been undertaken, set out the comments received from each 

consultee and members of the public, the action that has been taken within the Environmental Impact Assessment and 

reported in the Environmental Statement (ES) to address the comment (for example mitigation measures) if that has 

been possible and where further information can be obtained within the ES upon the issue/comment.  It is necessary 

for the developer to demonstrate what alterations, if any, have been made to the proposals as a result of consultation.  

Where it has not been possible to address the comments the reasons for this will be described. 

 

 

                                                   

 

12 If the prospective applicant submits an application there will be an opportunity to make representations on that 

application to the planning authority when the application is submitted. 
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10.7 STAKEHOLDER MANAGEMENT 

10.7.1 Stakeholder engagement guidance 

The stakeholder engagement process requires the following activities: 

 Identify stakeholders (with confirmation from planning authority); 

 Provide appropriate information; 

 Seek and record views and opinions of stakeholders, discuss issues which may influence the development: 

o Consultation database 

o Pre-Application Consultation (PAC) report 

 Obtain approval for methodology and ES approach;  

 Provide information on results of consultation, within the Environmental Statement and PAC report; and 

 Utilising stakeholder management tools to manage and drive forward the engagement process. 

 

Communication activities and methods that can be applied throughout the process will include: 

 Briefing notes to stakeholders; 

 Regulatory and local stakeholder meetings; 

 Local media and press updates; 

 Public notices; 

 Leaflets; 

 Events; 

 Pre-application public exhibitions; and 

 Regular updates will be sent to community groups and councils outlining progress, key decisions and updates. 

 

10.7.2 Stakeholder management tools 

Stakeholder management tools that can be used to manage and drive forward consultation activities include: 

 Consultation database; 

 Overall project schedule; 

 Microsoft SharePoint folder - Consultation Agreement Evidence;  

 Progress meetings; and 

 Action log. 

 

The Consultation Database tracks all engagement with consultees throughout the project life-cycle.  It acts as a live 

document to be regularly updated during development of the project.  The consultation database tracks: 

 The stakeholder; 

 Contact; 

 Communication topic; 

 Date of contact; 

 Receptor/topic/issue; 

 Comment (detailing the comment/issue); and 

 Response/action/where addressed. 
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Further consultation requirements may arise during stakeholder engagement.  The consultation database would be 

used to capture further consultation requests by stakeholders.  Such additional consultation requirements will be 

clearly highlighted to the client where they are not party to the discussions. 

 

10.8 COMMUNITY CONSULTATION TO DATE 

As was mentioned earlier in the report this project has been discussed for the last three years. Aquatera completed 

two visits to Luing prior to this study.  The first visit presented, to the whole community, what had been completed for 

a similar proposal in Shetland and how the principals could apply to this project. The second visit presented the 

proposals to the potential funders as well as local politicians on what we would consider to be the steps required to 

assess the project and understand what the feasibility of a tidal bridge type project could be. 

 

The team at Aquatera have since had discussions with the Luing Community Council on the results of the ADCP work 

that was completed and our hydrodynamicist gave an overview of the interim results while in Luing completing the 

survey in August 2017.  

 

The final phase of this feasibility study will be to present the results of the project to the community and potential 

funders at a meeting in Luing.  

 

10.9 STAKEHOLDER CONSULTATION 

10.9.1 SNH 

A Skype meeting was held with SNH which was organised by the Luing Community Council which presented the 

project and discussed the issues around Cuan Sound. This meeting in January 2017 highlighted that there were some 

seals and porpoises using Cuan Sound for transit and possibly feeding and therefore mammal surveys would be 

required as part of the impact assessment. There would also be the need for a detailed survey plan as part of the early 

works (see section 9 for full details).  

 

10.9.2 Local Authority 

The Local Authority (Argyll and Bute Council) was part of the group presented to on both visits to Luing.  They are 

supportive of the concept to replace the ferry service with a bridge but raised the issue of how the project could be 

financed.  

 

10.9.3 RYA (Royal Yachting Association) 

The RYA were contacted who represent the majority of recreational sailors who use the area regularly. Their response 

was that the channel is well used and that they would find closure unacceptable. They would object to any marine 

licence or planning application. They say they normally would hope to find some kind of mitigation but in this case 

could not see any options so they would officially object.  

 

10.9.4 Fisheries 

The team also contacted Fisheries organisations in Oban but they didn’t add any comments but were happy to talk 

about details once the project was more fully formed. 

 

10.9.5 CalMac 

CalMac were contacted but have not responded, other than an automated website generated comment that they would 

pass it to the relevant people who may or may not forward a comment. The local ferry skippers were part of the local 
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consultation so are well aware of the project and they were also consulted as part of the ADCP survey marine licence 

application. 
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 TECHNOLOGY EVALUATION AND DESIGN 

Tidal Turbine options 

There are a large number of tidal developers around the globe a range of which could be an option for Cuan Sound. 

Aquatera has worked with a lot of different companies and for the purposes of this project have chosen 4 examples of 

tidal turbines that we feel could be serious options for this project. The criteria we used was: 

 Development stage – we have tried to pick devices that have proven records and are close to commercialisation. 

Currant2Currant have already submitted a grant application for a project within Cuan sound so they are included 

although not at the same stage of testing as others  

 Appropriate size – Cuan sound is relatively restricted in depth and width so we have looked at appropriately sized 

devices 

 Good information – we were able to obtain information on power outputs on some of these turbines which allows 

us to get more accurate estimates of power outputs 

The work we have done gives an estimate of the feasibility and there would if the project were to go ahead the 

opportunity to ask companies to bid for the option to develop within the area.  

 

NOVA Innovation 

Nova Innovation has been developing their tidal turbine technology since it was founded in 2010.  In 2014, the 

company deployed the 30kW version of this tidal turbine.  After successful testing and operation of this platform, the 

company began producing the 100kW iteration of the turbine.  These were installed in the Bluemull Sound in Shetland.  

When the second turbine was deployed in August 2016, this gave the company the award of producing the world’s first 

tidal turbine array to be grid connected. 

 

Figure 11.1 Nova Innovation M100 

 

Source: https://www.cnbc.com 

 

In 2017, Nova Innovation was part of successful bid to receive EU funding to the sum of 20 million euro to extend the 

Bluemull tidal array further.  This will see at least six more turbines deployed between 2017 and 202213. 

                                                   

 

13 http://www.bbc.co.uk/news/uk-scotland-scotland-business-40520211 

https://www.cnbc.com/2017/07/17/nova-innovation-explores-tidal-energy-potential-off-north-wales-coast.html
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Nova Innovation is currently in the process of developing a new project in Wales that will see the deployment of the 

same M100 100kW tidal turbines in the Bardsey Sound.  The Crown Estate has already agreed to the leasing of the 

seabed and Nova have entered into a partnership with YnNi Llyn, a community energy organisation, to develop the 

project further. 

 

Tocardo Tidal Power 

The Tocardo tidal turbine has been in development since 1999.  In 2005, the first prototype of the technology officially 

began testing.  This iteration of the technology was simplified through the use “off the shelf” components and allowed 

the company to focus upon the innovate aspects while being able to rely upon the of industry standard components.  

Three years of successful trails of this prototype then saw the deployment of the T1 platform in 2008 which saw the 

rated power approximately double to 100kW, and amendments made to the internals to increase durability and a 

reduction in required maintenance.  In 2012 the design was improved to increase bi-directional efficiencies. 

 

To date Tocardo tidal turbines have been tested in a number of locations and configurations.  The 2008 deployment 

was a single turbine within the Afsluitdijk sluice in the Netherlands.  This remains standing and operational as one of 

the world’s longest operating tidal turbines. 

 

After being in development for a number of years, Tocardo completed the development and deployment of five T1 

turbines upon a single 50m support structure bridged between barrier pillars of the Eastern Scheldt storm surge 

barrier in the Netherlands.  The complete capacity of this structure is rated at 1.25MW.  Tocardo are in the process of 

expanding this project to deploy further turbines across the Eastern Scheldt storm surge barrier after a sufficient level 

of testing and impact monitoring. 

 

Figure 11.2 Tocardo Eastern Scheldt storm surge barrier 

 

Source: http://tidalenergytoday.com 

 

Bluewater has partnered with Tocardo in order to help develop a platform in which tidal turbines can be mounted to it 

in order to simplify deployment and cut costs.  The semi submerged platform can be easily shipped and assembled 

close to the site of deployment in a singular or modular configuration. 

 

Additionally to the previously described deployments, Tocardo have developed a Universal Foundation System (UFS) 

that will house five of the larger T2 turbines, the iteration beyond the T1 model, to have a combined rated capacity of 

http://tidalenergytoday.com/2016/02/24/tocardo-to-test-t2-tidal-array-at-emec/
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1.5MW.  This platform will have the ability to be towed to site by smaller work vessels, and will target the offshore 

sector of the tidal energy industry. 

 

Schottel Hydro, SCHOTTEL Group 

The SCHOTTEL Group has a long history in the production of propulsion systems for sea-going vessels.  In the more 

recent past the company has entered the marine renewable energy sector with the design and manufacture of the 

SCHOTTEL Instream Turbine (SIT).  This turbine has been designed to be modular and adaptable to different 

requirements: be it for open-water, rivers, off piers and jetties, submerged on the seabed or on a floating platform. 

 

SCHOTTEL are currently in a formal relationship with Sustainable Marine Energy (SME) to help them develop a 

platform to deploy the turbines.  SME are developing two platforms that will house a number of SITs; one that will 

float on the surface and one held midway in the water column.  To date the PLAT-O platform and SIT have been 

successfully tested in the waters around the Isle of Wight.  SME have entered into a long period agreement with the 

European Marine Energy Centre in Orkney to test the same platform further.  Furthermore, SHOTTEL have supplied 12 

SITs to SME in order to develop the additional platforms to appropriately investigate the potential of the paired 

technologies14. 

 

Additionally, Schottel have completed a deployment of their SIT250 Class II 62kW turbine off the island of Sentosa, 

Singapore.  The turbine is deployed on a barge floating on the surface which suspends the turbine at the appropriate 

depth.  Project management was provided by local consultancy firm, OceanPixel, while Aquatera was responsible for 

supervising deployment and marine operations.  Furthermore, SME are in formal agreements with SCHOTTEL to deploy 

a platform in Singapore which will house four of the same turbines15. Schottel Hydro were part of an international 

group of companies that bid together to introduce tidal energy generation to the Green Forest Product & Tech (GFPT), 

in West Papua, Indonesia.  The company is a producer of sustainable wood chips.  The project saw a barge mounted 

SCHOTTEL SIT deployed in the tidal stream adjacent to the facility.  This successfully demonstrated the capacity of the 

technology to meet economic constraints in developing countries16. 

  

                                                   

 

14 http://www.emec.org.uk/press-release-sustainable-marine-energy-buys-16-turbines-from-schottel-hydro/ 

15 http://renews.biz/105964/schottel-deploys-singapore-tidal/ 

16 http://tidalenergytoday.com/2016/11/22/schottel-tidal-turbine-powers-remote-indonesian-industrial-site/ 
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Figure 11.3 Deployment in Singapore 

Figure 11.4 Deployment in Indonesia 
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Current2Current 

Current2Current (C2C), based in Aberdeenshire, has been developing their tidal turbine since 2007. The shroud is 

designed to direct the tidal flow up through the duct and force the vertical axis turbine blades to rotate and produce 

power.  As not all ebb and flood tides flow exactly 180 degrees respective of each other this design has the potential to 

be able to operate in more sites compared to more rigid designs; and potentially have a simpler design with less 

moving components compared to turbines designed to rotate in order to align itself with the changing direction of the 

tides as well as making deployment of the turbine easier.  A further advantage to the vertical duct design is a 

downward force proportional the strength of the tide.  C2C state that this would result in a reduced requirement for 

mooring, which translate to savings in time and costs when deploying. 

 

C2C was awarded £100,000 in September 2016 by Scottish Enterprise in order to advance development and real-world 

testing of the turbine design.  This investment will go towards a £260,000 6 month feasibility study being conducted 

by the company17.  The remainder of the project cost was raised through private match funding.  

 

Figure 11.5 Current2Current Tidal Energy Converter18 

 

 

Sea trials near Fort William were conducted in November 2016 in order to verify a 10kW turbine with 1.4 metre 

blades.  This was a series of flow tests with the turbine mounted on the bow of a ship travelling at various speeds in 

order to simulate tidal conditions.  The Underwater Centre, Fort William, was a project partner during these trials19. 

 

                                                   

 

17 http://www.current2current.com/blog/c2c-secures-six-figure-grant 

18 http://www.current2current.com/blog/c2c-secures-six-figure-grant#&gid=1&pid=1 

19 http://www.current2current.com/blog/collaboration-is-key-for-north-east-renewables-company 
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Figure 11.6 Current2Current Sea Trials20 

 

 

C2C has stated their intent to offer turbines on a micro (100-500W), medium (10-250kW) and macro (300kw-1MW) 

scale 21 .  The applications for these turbines would range from remote power sources for offshore sensors and 

monitoring instruments, oil and gas sector, island community electricity supply, and “power station” multi-megawatt 

arrays.  Development plans include a 4m and 12m (475kW) turbine to further test the viability of the design and 

investigate the market potential of the turbines at these scales.  

 

                                                   

 

20 http://www.current2current.com/technology#&gid=1&pid=8 

21 http://www.aberdeenrenewables.com/members/complete-a-z-index/current2current-ltd/ 
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 TIMELINE ANALYSIS 

This section gives a high level outline of the next steps that are needed with some estimates of how long each of 

would take.  
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Feasibility studies 

The project will need more feasibility testing, than this report, as it evolves and the next stage will be a more on-going 

process and would merge into project management.  There will also be a work needed on how the project would be 

financed and this is included within this heading.   

 

Consenting and applications 

See Section 8. 

 

Concept outline 

The site definition will need to be established. This report goes towards this but the best road routes and land 

ownership issues would need to be negotiated.  It will involve some site surveying and analysis before the final route 

for roads and ancillary areas can be mapped.  It is anticipated that this takes 9 months to a year although some land 

negotiations can take a lot longer. 

 

Technology evaluation and design 

This work will involve the evaluation of the devices that could be used within the project and having detailed 

discussions about design and costs involved. This may include a number of different devices that are assessed or 

perhaps a competitive process where developer bid for the opportunity. These can then be shortlisted to a smaller list 

of the ones that best fit in terms of price, design and production timescale.  The timeline estimates a year 

negotiations.  
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Technology manufacture and installation 

Whatever is agreed with developers there will be a large manufacturing element to build up a project of this size, the 

time suggested within this analysis is around 2 years. This work will not start until the project is more fully formed.  

This will include consenting, planning permission and full financing.  

 

Engineering Design 

As with the device design, this work would involve discussions with engineering firms and short-leeting process to get 

a preferred firm.  It will link closely to the technology design as there is the option that the bridge is built as a 

separate project. 

 

Bridge build-out 

The bridge build as suggested above could be a separate project.  This may have advantages as it could progress on a 

different timescale and would not require all the same licences and consents.   

 

Grid connection 

The grid connection timescale will depend on when an application is lodged.  Discussions with SSE confirmed that 

there is unlikely to be any significant upgrades before 2022.  This process includes a long period on design, landowner 

negotiation and consenting. 

 

Commissioning 

Commissioning the project is estimated to be around 6 month.  The critical path will be determined as the project 

develops and the final commissioning will not be determined until well through the project.   
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 KEY FINDINGS 

Each section has highlights a number of issues that will have to be investigated in detail as the project moves forward. 

Which and how these issues are tackled will depend on which of the options the community other stakeholders decide 

is the best option.  

 

13.1 TECHNICAL 

Navigation  

The main issue would be that a bridge would close of Cuan sound for yacht traffic. The height of the bridge can be 

adjusted to ensure that other recreational and smaller fishing vessels could still use the sound but it is unlikely that 

the height required to accommodate yachts would be achievable.  

 

Engineering 

The bridge design options very much favour the decoupling of the tidal turbines from the bridge itself. For the floating 

tidal bridge option the advantages of being able to access the turbines easily from the bridge reducing maintenance 

costs is far outweighed by the increased costs of the bridge design.  

 

Routing 

There are at least three route options for a bridge, as shown in Figure 13.1 . One very close to the ferry route as it 

stands the other further to the north. These routes are very indicative and would require further civil engineering 

investigations and landowner negotiations before progressing further.  
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Figure 13.1 Potential routes 

 

 

Devices Options 

The study has presented 4 possible options, although other there are other tidal devices being developed. Each of 

them have pros and cons but at least three of them are commercial options and could provide a good project for Cuan 

sound.  

 

13.2 PROJECT ECONOMICS 

The key finding from the report is that the decoupling of the bridge from the tidal project is a much better option 

financially as things stand. The costs for option A (a bridge with tidal devices attached or close by that are accessed 

from the bridge) spread over such a short distance makes the fully integrated tidal bridge an expensive option. There 

are however some much more encouraging figures for option B (A bridge separated from a tidal project within the 

revenue gained from the project used to fund the bridge). However, there is a lot of uncertainty around the financial 

incentives that may be available for tidal energy projects. There is no ring fencing for wave and tidal projects and they 

currently have to compete directly with offshore wind technology which is much more mature. For Option B the whole 
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project could be financially viable is the government financial incentive for tidal energy projects was around £160-

180/MWh, depending on the route chosen. 

 

13.3 GRID INVESTIGATIONS 

This section details the grid connection options available the key point each of them would require a substantial 

upgrade of the grid infrastructure other than the option to look for an off grid solution which could utilise the power 

locally.  

 

13.4 LEGISLATIVE REQUIREMENTS 

There are a host of legislative requirements to go through as the project progresses and these have been list within 

this section. The key requirements would be crown estate lease, planning permission and Marine licence consent. How 

to proceed with these will depend on the options chosen. 

 

13.5 BIRD AND MAMMAL SURVEYS 

These surveys are the main areas that affect project timescales within renewable projects. The Surveys would cover a 

period of at least one year with the possibility of a second year of survey being required depending on the findings of 

the first year’s survey.  These surveys will be critical to understand the use made of Cuan sound of these species and 

are necessary.  

 

13.6 STAKEHOLDER ENGAGEMENT 

At this stage there have only been high level discussions around the project with key stakeholders. The key points 

from this are that the community overwhelming back further investigation of the project. There was general support 

for both a bridge and or a tidal project. There was however some resistance form the RYA around the idea of shutting 

of the sound completely for yachts. This is an issue that needs to be discussed with the key stakeholders to fully 

explore the implications.  
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 NEXT STEPS 

There are a number of follow on activities that will be required if this project is to proceed. These have been listed 

below with some details about what they entail. A number of them would depend on discussion that would be 

undertaken with regulators and stakeholders. This report can form the basis of these discussions but the assumptions 

within the report would need to be fully tested to develop the best project execution strategy.  

 

14.1 STAKEHOLDER ENGAGEMENT 

Detailed discussions regarding the issues related to restricting or closing the channel would be needed. This could be a 

make or break discussion for the community but would not necessarily stop a pure tidal development.  

 

14.2 SURVEY WORK 

In order to better understand the site characteristics a number of surveys will have to be carried out. These will all 

have different time scales and will include a range of associated activities to match the project timescales. Some of 

these surveys may have already been carried out for other projects in Cuan Sound. This would need to be established 

prior to undertaking any works.  

 

Preliminary site surveys will fall under the following categories:  

 Geophysical and geotechnical investigations 

o Bathymetric survey 

o Sub bottom profiling 

o Side scan sonar 

o Vibrocore & cone penetration 

o Surface, grab sampling 

 

 Hydrographical surveys 

o ADCP bottom based for 30 days to assess current profile 

o Optimisation of chosen turbine and turbine locations  

 

 Environmental surveys 

o The scope of environmental surveys will be defined on consultation with relevant stakeholders in line with the 

scoping opinion being requested in the submission of this document  

 

 Land based surveys 

o Landscape and visual impact  

o Road and transport survey 

o Route planning skilled eye appraisal  

 

 Bird and mammal surveys 

o Bird surveys  

o Marine mammal surveys 

o Otter surveys 
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Additional activities may be required if preliminary findings expose the requirement for further exploration to support 

engineering activities.  Appropriate, qualified consultants and contractors will be sourced to carry out any specialist 

activities and survey work.  A number of the surveys are time critical as we would not want to miss this year’s data.  

 

14.3 TECHNICAL EVALUATION 

The project will need some detailed technical analysis both at an early stage to inform the feasibility process and the 

more detailed designs and collaborations to look at the bridge design and also the device design and installation.  For 

example, the following elements would be looked at as part of the technical evaluation: 

 

 Technical specifications 

 Device evaluation 

 Engineering design work 

 Installation planning 

 

14.4 FINANCIAL VIABILITY 

The crucial part to any project is its financial viability.  This project has to look at the bridge finances as well as the 

tidal installations. It will involve detailed negotiations with device developers as well as the stakeholders involved, 

particularly Argyll and Bute Council.  The following financial elements will be investigated: 

 

 Project plan 

 Technical costings 

 Engineering costings 

 Device costings 

 Financial partnerships 

 Funding sources 

 
Each of these further pieces of work have their own timescales and would need to be built into the project timeline. 

The feasibility study will cover this in more detail, and make a project plan to include the work needed. 
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 APPENDICES 

 

APPENDIX A MAPS 
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Figure 15.1 Roads and Electricity grid infrastructure 
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Figure 15.2 Land Cover and Water features 
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Figure 15.3 Land Height 
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Figure 15.4 Land gradient 
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Figure 15.5 Historic Sites 
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Figure 15.6 Buildings 
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Figure 15.7 Environemntal designations 
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Figure 15.8 Other designations 
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Figure 15.9 Admiralty Chart 
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Figure 15.10 Bathymetry 
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Figure 15.11 Tidal Resource 

  






