
We're better 
connected



Based on your knowledge right 
now, do you think Jersey and 
Guernsey should work together 
to scope the feasibility of 
connecting the Channel Islands 
and France?



  The Connect 3 Million Vision

 Teitur Samuelsen of the Faroe Islands Tunnel Corporation

 It can be done! Faroe Islands Case Study

 Arild. P. Søvik of the Norwegian Tunneling Society

       Lessons from Norway

 How we move forward

Prof. Eivind Grøv, Chief Scientist at SINTEF



The problem
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The opportunity
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Case Study 1
How the Faroes did it



Photo: Ólavur Frederiksen/ visitfaroeislands.com

Teitur Samuelsen
CEO of Eysturoyar- og Sandoyartunnilin
(the Faroe Islands Tunnel Corporation)



• 18 islands – 1,387 km2

• 54,000 inhabitants with our own 
language and culture (vs 171k CI)

• GDP: £3.65 billion (vs £9.11 billion CI)

• Home rule – within the Kingdom of 
Denmark

• Not part of EU

• Main industries:
• Fishery
• Fish Farming
• Offshore Service
• Tourism

The Faroe Islands in brief

vs CI
• Finance​
• Professional, business, scientific 

&​ technical services​
• Other business activities



Infrastructure development in the Faroe Islands

Significant investments the 
last 60 years in infrastructure

•Roads: 1.000 km.
•Mountain Tunnel: 23
•Bridges: 3
•Subsea tunnels: 4

Travel time to and from the capital Tórshavn



The project and background

• Construction of two subsea tunnels

• Reduce the travel time to the capital Tórshavn by 50-70%

• Create an alternative, to the today weather exposed infrastructure

• Sandoyartunnilin connecting the Sandoy island to the main island

• Political wish to improve the infrastructure to all regions in the Faroes



The company that made it possible
Governed by Parliament Law no. 30 from 14.04.2014

• 100% owned by the government in the Faroe Islands

• Established in 2014 to construct and operate two subsea tunnels

• First drill the Eysturoy tunnel and then, at the latest in 2018, start the 
drilling the Sandoy tunnel

• Share capital of DKK 400 million (£46m) paid in by the Faroes 
Government

• Government guaranty of minimum traffic to finance the tunnels

• The law was approved by all parties in the Faroese parliament



Other sub-sea tunnels in the Faroes

Vága (airport) Nordoy Eysturoy Sandoy

Length (Km) 4.9 6 11.2 10.8

Slope (‰) 69 59 50 50

Lowest point (m) -105 -150 -187 -147

Lanes 2 2 2 2

Standards Norwegian Norwegian Norwegian Norwegian

Construction time 3 2.5 3-4 3-4

Vehicle per day 1,824 2,310 6,200 350-400



Traffic development in the subsea tunnels

Average increase per year:
Eysturoyartunnilin: 12,7%
Norðoyatunnilin: 9,29%
Vágatunnilin: 10.2%



The Eysturoytunnel



The Sandoytunnel



Main challenge in the project:
to reduce risk

• Big project – also internationally - in a small remote community
The main risk was to finance the project

• High financial gearing, high debt
Big interest rate risk

• Long construction time approximately 7 year
Re-finance risk and increased interest rate risk

• Reduced number of companies capable of constructing this type of tunnels
Maybe 10 in Scandinavia

• Geological risk
Use the experience from the other two sub-sea tunnels in the Faroe Islands



A big investment in a small country
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Estimated investment per capita
ERU 7,100/capita

EUR 3,550/capita



Financial gearing
Mill. USD
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Explore the financial market:
Foreign investment necessary
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Risk that the interest rate will increase again
...construction time 6-8 years – What then?

- Timing of the project favourable, with regards to the interest rate



Geology

I. All geological surveys carried out

I. Different types of seismic data collected, and different types of cored 

drillings carried out

II. Known geology 

III. Same advisers as in the other subsea tunnels

IV. Sintef og Jarðfeingi  (Eivind Grøv and Martin Heinesen)

II. Same design company Norconsult

Designed in accordance with Norwegian standards

Focus on minimizing risks
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Geology
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Construction

I. Construction

I. Same contractor as built the other subsea tunnels in the Faroes (NCC)

II. Some of the same people, that did the other tunnels 

III. One of the largest construction company's in Scandinavian

IV. Due to financing, fixed price contract with NCC, but items variable

V. Traffic estimated prepared by Rambøll 

VI. According to Rambøll probable conservative. 

VII. Not incorporating significant jump in traffic

Risks
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Risk management
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Extensive 
geological 

surveys

Traffic 
estimates

Advisers with 
experience

Construction 
companies with 

experience

Safety first: No 
new methods

Risk 
assessments

3 part review of 
everything



The organisation of Eystur- og Sandoyartunlar P/F

Board of directors

CEO

Lenders 
Technical 
Advisers

Project Manager

Site Manager

HSE

Control 
Engineers

Geology 
Engineers

Designers 
Tunnel 

(Norconsult)

Designers 
Roads (LBF)

Response Group 
(LV)

Dispute panel

Bjørn Stefansson, Chairman Anders 
Beitnes, EST Board member
Bjørn Buen, NCC Board Member

Other  advisers
Sintef /Eivind Grøv

Constrution/Geology/Safty)
HMP (Other Construction)
Advokat Skrivstovan (Law)

AON (Insurance)



Eysturoyartunnilin

Opened for traffic 19 December 2020

Traffic slightly lower than expected, but 
steady increasing.

Based on statistics implement new 
initiatives to add “new” traffic and hence 
increase traffic.

Completed on budget

Opened 6 months earlier than originally 
planned

http://www.estunlar.fo/fo/um-
tunlarnar/eysturoyartunnilin/framgongd-vid-boring/



The tunnel went viral



Sandoytunnel

Opened for traffic 21 December 2023

Traffic higher expected

Completed on budget

Opened on time



Eysturoyartunnilin



Sandoytunnel



Sandoytunnel



Sandoytunnel



Sandoytunnel



The problem
Case study 2:
Learning from 

Norway



Arild Petter Søvik
 CEO of the Norwegian Tunneling Network

Prof. Eivind Grøv
Chief Scientist at SINTEF, Former President of NTN



Former National tunnel manager in Norway (7 years) and years of experience from positions in the public Roads 

Administration and in the contractor market on national and regional level.

Responsible for dealing with all clarifications and formal approvals for all road tunnels in Norway, in both early 

studies, planning, construction and operation. 

In-depth knowledge about Norway´s tunnelling industry and Norwegian standards, road infrastructure and traffic 

management.

---------------------------------

Today, CEO in Norwegian Tunnelling Network, an independent consultant in the industry and tunnel expert, offering 

services to professional networks, road authorities and the industry on national, regional and international level. 

Arild Petter Søvik

CEO, Norwegian Tunnelling Network 
& 

Expert Tunnel Advisor



Standards

Our philosophy – Cost-effective design-construction-operation:

• We have a history in thinking cost-efficient development of infrastructure in a challenging fjord 

and mountain landscape and scattered population

• Major infrastructure developments for more than a century:

• Rail from Bergen to Oslo (1883-1909)

• E39 Ferry-free Connection Kristiansand - Trondheim (2021 - 2040)

• Experience with the largest, longest, deepest and most complex projects in the world – and we plan 

to break all records in the coming years

• Gaining more and more knowledge and experience (the National Transport Plan) -  and we aim 

to develop an efficient, environmentally friendly and safe transport system in Norway. 

• Experience with a high-rate development: > 50 road tunnels under construction, >150 under 

planning at any given time, and > 1800+ road tunnels in operation (today 70+ longer than 4 km and 

40+ sub-sea tunnels)

Our philosophy are our strength



Land of fjord crossings and sub-sea tunnels

Lærdal tunnel 24 km (world's longest tunnel)

Rogfast tunnel (26,5 km) - Under construction



What is cost-effective project implementation? 

Norway’s Philosophy

• Finding the correct standard: Regulations that differentiate between low traffic and 

urban high traffic tunnels (appropriate design: 1 or 2 tubes/size on cross-section) 

• Choice of tunnelling method that is best suited for the geological conditions, but 

also other factors can influence the choice of method. 

• Choice of safety/ventilation strategy based on acceptable risk and best suited for a 

cost-effective design and operation.

• A cost-effective way to implement control and monitoring systems (ITS) 

• A cost-effective distribution of Traffic Control Centers and a cost-effective 

operational and maintenance

•

Remember always: The guidelines for building infrastructure must ensure a correct level of investment, both 

for the infrastructure in general and for tunnels. For roads, the risk on the open road are often higher than the 

risk in tunnels.



Why subsea tunnels?
Connecting regions and communities



Alternatives: Ferry, Bridge or Tunnel connection?

• Feasibility

• Future traffic prognoses

• Future development of society (example exp. work region)

• Costs; Investment, Operation, Maintenance, Social Economic 

(impact on society) and Sustainability

*Quantified and analyzed in each project

• But also, other reasons ..

Why subsea tunnels?

Connecting regions or local communities 



Replacing two subsea tunnels and two ferry connection (including the 

local community of Kvitsoy)

A 4-hour travel time (route diversion) – Availability is suddenly a key 

element for this high traffic strait crossing!

Availability measure: Diversion of traffic to one tube (bidirectional) in 

case of closure du to incidents or maintenance

26,5 km doble tube tunnel, 390 m below sea level!

E39 Rogfast (example)

Connecting regions and local communities 



Example: F659 Nordøyvegen

Low traffic subsea road tunnels

Located on the west coast of Norway, connecting small comunities
to the main land (2700 inhabitants!)

The project is a local mainland connection and a ferry replacement
project

A district road, financed locally and a road tax loan (from the
Norwegian Parliament) 

The project assumed an AADT in the first collection year (2023) of
693 vehicles and an annual growth in traffic volume of 0.9%. 

Cost: 5 600 mill. NOK (550 mill. USD)



F659 Nordøyvegen

Low traffic subsea road tunnels
Total Project Cost: 550 000 000 USD

• Connection to 2700 inhabitants

• Lepsøy bridge, 800 m.
• Laukebrua 110 m.
• Hamnaskjersund bridge 200 m.
• Haramsfjord tunnel 3500 m.
• Nogvafjord tunnel 5730 m.
• Fjørtoftfjord tunnel 3680 m.
• Burberg tunnel 170 m.
• Road on sea filling 2735 m.

• 13 km tunnels ..

Nogvafjord tunnel 5730 m.
• Highest incline 7%
• 134 m below sea level
• Opened: August 2022



Costs – recent learnings from Norway

• It is problematic that infrastructure projects have turned out to be more expensive 

than originally assumed. The most important reasons for the increases are changes in 

content, increased scope or changed assumptions for the project in the early phases

• Projects throughout the planning phase and over time incur higher costs because of 

project extensions and increased standards and quality requirements (both local and 

central authorities are sources of such cost increases)

• In the construction phase, i.e. after the decision to implement the project and 

where the project's content has largely been determined, the costs seem to be 

mostly as predicted

Recent report (NHO 2016)



What influences costs?

• Choice of transport type

• Traffic conditions and capacity issues

• Choice of standard

• Geographic conditions and ground conditions

• National, regional and historic development of relevant legislation

• Dealing with risks (safety) and operational issues and mitigating measures

• How procurement and contract is handled in the investment project

• How procurement and contract is handled in the operational phase

• And of course, other ..

Planning phase



Costs – recent learnings from Norway

Cost growth from early estimates to a finished project:

• We have historically (2016 report) operated with an uncertainty of 40 percent in the cost 

assessments in an early phase, (often the early cost estimates have been revised upwards), and 

often because of the projects being expanded

• Insufficient knowledge also increases costs (In several cases, cost increases in the planning phase 

are due to insufficient knowledge, a basis which can only be uncovered through more detailed 

planning and project development, example ground conditions)

Be aware: Low, early cost estimates affect the decision-making process

• A too low-cost estimate in an early phase may lead to projects being "remained" in the decision-

making process for longer than they would have been if the correct picture of the costs were 

presented in an early phase.. 

• Important: Improve early cost estimates by having procedures to address unknown cost 

drivers/factors in planning at an early planning stage. And be more reserved in presenting cost 

estimates before the projects are fully matured and defined.

Planning phase



Costs – recent learnings from Norway

❖ Competition in the construction market generally appears to be sufficiently good (Norway for 

similar projects)

❖ Price-oriented contracts:

• A too strong focus on price in offers can lead to poorer quality in the final product, which in 

the long run results in increased costs for society

❖ Quality can be ensured in a better way by using competition with negotiations as the procurement 

procedure:

• This means that the client can negotiate with the providers about all aspects of the offer. 

After the negotiations, a revised offer is submitted which is subject to final evaluation and 

contract award. This give a better control of critical activities, target achievement, quality 

and cost optimization in the project for the client. 

❖ For tunnels: How to share risks between the client and the contractor is important!

Engineering and construction phase



Important to set goals and plan for all factors that influences Reliability, 

Availability, Maintainability and Safety in operation!

Be aware, a part of the costs in the project is to establish an operational 

scheme which suits the purpose. Another cost is to operate the tunnels. It 

is of great importance to bring in experience with operation and 

maintenance in the early stage of planning!

Which type of transport mode (road, light rail and rail), and how will this 

influence investment costs and operational cost.

Costs – learnings from Norway

Operational phase



Safety is affected of weaknesses in 

construction and installations. 

Maintainability

Construction, infrastructure, installations and 

equipment have an important role in safety, 

and we are dependent on reliability. 

Reliability

Weaknesses in construction, infrastructure, 

installations and equipment lead to closures, 

social economic costs and unnecessary costs 

in operation. 

Availability

A

M

R
Operation

Tunnel construction and installations can have 

weaknesses that affect reliability, availability, 

maintainability and safety.

Tunnels with weaknesses largely affect costs, 

lifespan of construction and installations, and in 

many cases give high socio-economic costs in 

terms of more frequent shutdowns and less 

available road network. In addition, weaknesses 

could significantly affect safety.

It is important to apply new research, best 

practices, innovative technologies and bring 

in  experiences from operation.

RAMS is an important tool in planning, 
especially in planning / engineering of 
new tunnels. S

Safety

To ensure functionality over time, the 

solutions need to be designed in such a way 

that operation and maintenance can be 

carried out in a cost-effective way.

Challenges and best practice



Steps in the process

Planning Infrastructure in Norway - Early planning

An 
identified

need
Pre-study Q1

Feasibility
Study

Q2 Project Operation Effect

Concept
selection

investigation
Q1

Municipality
Plan

Local
Decision

Regulatory
plan

Local
Decision

Q2
Design & 

Engineering
Construction

Operatio
nal

effects

• 10 Year Plan 

• All transport 
modes

National 
Transport 

Plan

• 4 Year plan

• All transport 
modes

Action 
Plan 

1 Year
State 

Budget

Government 
decision

Parliament 
decision

Finance Department

Road Authorities

Concept selection investigation:

• Needs analysis (project-triggering needs)

• Strategy chapter (goals for the project)

• Overall requirements

• Assessment of current options

• Alternative analysis - assessment of concept and recommendation

• Guidelines for further planning



First steps in the process

❖ The first chapters involve a review of various stakeholders and their needs and conclude most 

important needs. A basis for formulating goals for the initiative (social goals and impact goals) and 

which requirements the concepts must meet. 

❖ Various solutions are assessed to cover the needs. The different concepts are assessed in relation 

to goal achievement and a socio-economic analysis is made. This is the basis for professional 

recommendation on which concept should form the basis for further planning.

An open process with broad participation from municipalities, county councils, business and various interest 

organizations. The concept selection investigation report is sent for consultation to the authorities and stakeholders.

External consultants carry out professional quality assurance; Q1, concept selection investigation work, mainly based 

on studies of the main report and annexes. Quality assurance team prepares a separate Q1 report.

It is the Government, based on the concept selection investigation report, consultation statements and the Q1 report, 

decides on which concept to be used as a basis for further planning according to the Norwegian Planning and Building 

Act (legislation)

Norway have developed a comprehensive set of  legislation, requirements and guidelines, especially suited for the 

purpose of planning, constructing and operating tunnels and subsea tunnels! All based on many years of experience.

Concept selection investigation report



The problemTunnels and geology



What is a subsea tunnel?

• Risk analy



Understanding the geology
Onshore we observe, record and map

Guernsey
Augen Gneiss formed from a granite body 
2000 mya with foliated quartz diorite in the centre and west of
the island with metamorphosed sediments

Sark
Mainly of amphibolite and granite gneiss rocks, intruded 
by igneous magma sheets called quartz diorite. 6-700 mya

Jersey
Mad e up of mix: 700-900 mya volcanics, 
ranging from conglomerate to shale, volcanic, intrusive and 
plutonic igneous rocks of many compositions, 
and metamorphic rocks as well.



Understanding the geology
Off-shore we see nothing with our bare eyes

Needs investigated by:

• Seismic methods

• Core drilling

Need to know:

• Depth of soil/sediments,

• Depth of the top 
of  the  bedrock,

• Bedrock quality and fault 
zones



Ground investigations
• Adaptability with respect to ground investigations

• Cannot investigate to such a level that all risk is ruled out

• Accept that some residual risk exists

• Conduct dedicated investigations

• Every single investigation measure has its particular purpose

• Most investigation means are indirect, understanding geological 
features from a tunnelling perspective

• Start at regional scale to understand structural features

• Narrow it down to particular features that need to be investigated

• Accept that further investigation can be done when the 
underground is opened

• Geological tunnel mapping to update the geological model

• Probe drilling is an acknowledged investigation method



Understanding 
tunnelling methods

• Channel tunnel = TBM

• In hard rock subsea road tunnels = D&B

• Rail roads on land recent = TBM

• Road tunnels on land = D&B

Why is that?
Illustrasjonsfoto: Bane Nor

Source: tog24.no

Source: EuroTunnel



Tunnelling methods

O.dia. 12,2 m Tunnelprofile 2 x T10,5m



Key design decision
Road vs Rail

• Decisions effects tunnel design
• We want people not vehicles!
• Takes up less space
• Rail most effective way of moving 

people
• Lower environmental impact
• Reduced taxes 120mph 

"Bombardier 
Talent" battery 
powered train



Design guidelines



How do they approach traffic density



Risk mitigation and risk registers

• Risk analysis for the construction works – important to 
engage an experienced  contractor and site supervision

• Risk analysis for the operation and traffic in the tunnel 
– including human behavior and accident prevention

• Contract format with risk sharing principles between 
Project Owner and Contractor



The problem
How much 
will it cost?



Guernsey-Jersey Example

Insert picture with alignment and tunnel method picture

4km
12km

28km

Key:
Drill and blast tunnel
Bored tunnel?

Example scenario



Estimated Costs for example scenario Guernsey-Jersey

Mining: £500m- £1,200,000

Potentially 16-year payback

Boring Machine: ??

Potentially 35-year payback

• Mining the tunnel (drilling and blasting)  £11m km in Faroes.

• Tunnel Boring Machines (TBM) £30m km HS2.



Unlike other infrastructure, the tunnels will 
service their own debt
Gibraltar-Spain is 10k 
vehicles/36k people a 
day, 

what could Guernsey-
Jersey-France be?

If we have: -
24k people per day 
£30 return
£263M income in year ​ 1.

Allow 6% growth p.a.

£3.5Bn 
income over 

10 years

https://gibraltarinsider.com/transport/gibraltar-border-crossing/



The problemMoving forward



+ Cost estimates by Steen Lichtenberg's method 

Pre-
feasibility 

phase

Route finding, overall 
geology, brief on tunnel 
design and inventory, rough 
cost and time estimates​

Feasibility 
study

Further detailed geological 
investigations, legal 
explorations, setting 
the  tunnel design, cost & 
time​

Detailed / 
Tender 
Design

Geological base 
line, contract 
documents, BoQ etc



Pre-
feasibility 

phase

Guernsey & Jersey States 
joint working group to 
scope the proposition

Feasibility 
study

Jointly owned, arms-length 
Tunneling Corp​ set up to 
deliver with Jersey & 
Guernsey government 
representative on board.

Detailed / 
Tender 
Design

Directed by Tunnelling 
corporation with expert 
contracted resource



The problem

If you want to be big, 
you have to start 

thinking big



It'll be revenue 
generating on 

top of the 
economic benefit 

opening-up 
finance options

A fixed link will 
help with many 
of our biggest 

challenges

It's ambitious but 
doable: Similar 
things are done 
in other places

In summary...

...but to find out for sure we need to 
commit to investigating it properly



The problem
Q & A



Now you've heard from the 
experts, do you think Jersey and 
Guernsey should work together 
to scope the feasibility of 
connecting the Channel Islands 
and France?



Find out more…
https://connect3million.com

https://connect3million.com/
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