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For more information please contact us: 

Low Carbon Tidal
9-13 West Market Place
Cirencester GL7 2NH
enquiries@lowcarbontidal.com
01285 380 050

Tidal power facilities – construction 

Three significant tidal installations have
been built in the world to date. La Rance 
in France is a 240MW tidal barrage, using
bulb turbines, now producing power at
€0.02/kWh. Annapolis in Canada uses
bulb turbines with an installed capacity 
of 30MW. Both sites have become tourist
and educational attractions with 200,000
people visiting La Rance each year to see
the barrage in operation. The third, largest
and most recent of the global tidal
installations is Sihwa tidal lake in Korea
which has a capacity of 254MW, replacing
the use of 860,000 barrels of crude oil.

The tidal lagoon construction currently envisaged for Wales uses geotextile
materials in accordance with international best pratice. For example,
foundations for the 3.5km Incheon Bridge, Korea, (pictured in this sequence)
were constructed using geotextiles in a 9.2m tidal range; and the giant land
reclamation in Brisbane Harbour used the same approach.

Infill sand between structures Geotextile foundations support 12km long Incheon Bridge

Divers assisting with positioning Pyramid structure geotubes providing solid outer structure
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Artist’s impression of Swansea-Neath Tidal Lagoon

Tidal energy can provide the lowest 
cost green energy to the consumer, 
by harnessing the potential of the tidal
range around Wales 

Tidal lagoon renewable 
energy projects

Who we are

Low Carbon Developers is a privately-owned
development business comprising Low Carbon Solar,
Low Carbon Wind and Low Carbon Tidal. 

We are developers of renewable energy
projects seeking to make the UK’s energy
mix lower carbon, lower cost, indigenous
and renewable.

In 2010-11, Low Carbon Solar developed
and funded the construction of £75m of
solar energy, totaling 28MW, while Low
Carbon Wind is working towards the
construction of 26MW of wind farms.

Low Carbon Tidal is seeking to
harness renewable energy through the
large-scale deployment of both tidal
lagoon and tidal stream projects. 

Our ambition is to enable the UK to
realise its potential as a world leader 
in tidal energy, while ensuring energy
security, building an export industry,
and creating local green jobs. 

At scale, we believe tidal energy 
can provide the lowest cost green
energy to the consumer, by harnessing
the potential of the tidal range around
the UK and in particular, Wales.
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Security of supply is
achieved. Longevity of
supply is achieved. Cost 
to the public purse of
renewables is reduced 

• Coastal, sediment transport and
contamination 

• Marine water quality
• Intertidal and subtidal benthic ecology
• Fish, including recreational and

commercial fisheries 
• Marine mammals
• Coastal birds
• Habitat regulation assessment
• Navigation
• Terrestrial ecology
• Seascape, visual amenity and historic

landscape
• Marine and terrestrial archaeology
• Economy, tourism and recreation
• Onshore transport impacts

Planning for people and the environment

Low Carbon Tidal is investing in research to understand and mitigate
all potential environmental impacts of the proposed tidal lagoons on
their immediate and wider areas for the entire project lifecycle. 
Areas being studied include: 

Costs

The cost of developing an initial 95MW
pilot project is the subject of on-going
investigation and detailed engineering
design. Current costs are circa £2.75m 
per MW for the first pilot, with 180,000-
250,000MWh of clean energy produced
per annum, potentially powering over
40,000 homes in Swansea or Colwyn Bay. 

Low Carbon Tidal expects the costs of
second and subsequent lagoons to drop
by one third. This means that by the
second installation, tidal lagoons will be
close in cost to onshore wind, but with
capacity factors higher than wind farms
and even than coal-fired power stations.

Summary

• The UK enjoys the second highest tidal
range in the world. We can use this
unique asset to create indigenous, low
cost power and international leadership
in a growth sector.

• There are over 10,000MW of suitable
sites for tidal lagoons in UK waters.

• Building one lagoon is the first step in
constructing a series of lagoons in the
UK and around the world. 

• Security of supply is achieved. Longevity
of supply is achieved. Cost to the public
purse of renewables is reduced. 

• Coastal defences are improved.
• An export business and long-term

permanent jobs are created. 
• Carbon emissions are reduced.

Watersports venue Art installationsHabitat creation 

Contemplation

Im
ag

e:
 M

ilt
on

 G
an

 P
ho

to
gr

ap
hy

The first project lies a mile offshore of Swansea/Neath, between the
approach channels for the Port of Neath and the Port of Swansea. 
A second opportunity lies between Colwyn Bay and Rhyl on the north
coast of Wales. The former is proposed as a freestanding lagoon, 
and the second as land-attached (either side of Llanddulas). If both are
developed, their mirrored high and low tides will allow for continuous
generation of reliable, renewable energy.

Both sites are currently undergoing feasibility studies and Environmental
Impact Assessment (EIA). An EIA scoping report for Swansea-Neath
lagoon is in draft form, based on consultation with over 30 key
stakeholders. Continued consultation is under way while experts are
engaged in rigorous survey, sampling and modeling work, with a view 
to submitting a detailed planning application by December 2012. 

Low Carbon Tidal has partnered with leaders in the marine sector and is
committed to using and developing Welsh expertise wherever possible.
Researchers from the Universities of Bangor, Aberystwyth, Swansea and
Cardiff have been consulted (via projects including SEACAMS, MAREN
and the LCRI), as well as the Universities of Liverpool and Southampton.
In addition to these academic resources, Low Carbon Tidal has engaged
commercial services from Atkins, ABPmer, Intertek Metoc, Titan
Environmental Surveys, Coastal Sciences Ltd, GKL Consulting and Soltys
Brewster. These resources will combine to survey and understand subsea
geophysical conditions, coastal processes, water quality, flora and fauna
as part of the design and consenting process.

The two pilot projects will showcase the lagoon concept. Beyond these,
there is scope to scale up to 1000MW+ with lagoon sites off the coast of
Newport, Morecambe, Bridgwater and Rhyl, among others.

Tidal lagoons can generate
electricity four times a day as
there are two flood and two
ebb tides every 25 hours

Why tidal lagoons?

The UK has the second largest tidal range in the world, second only to the Bay of Fundy in Canada. 
As tides move and water accelerates over the 200-mile continental shelf to the west of the UK, a large
body of water enters a relatively shallow pool bringing with it a huge amount of energy we can tap into.

The average incoming power of lunar tides around the west coast 
is 250GW. The potential power available from tidal impoundments
around the Bristol Channel alone is over 7GW or 25,000GWh 
per year. This is equivalent to powering around 5.5 million UK
homes, and could provide 12% of the UK 2010 peak winter load 
of 59.7GW, or 18% of the average UK base load of around 40GW.

The map below shows the UK’s tidal range, with lighter colours
representing greater ranges. Yellow areas have a range of 10m 
and can be seen near Blackpool and in the Bristol Channel. The
UK’s highest tidal ranges are close to population centres, meaning
transmission infrastructure, costs and losses are minimized
(compared to on- and offshore wind). 

A tidal lagoon is a circular
impoundment, similar in
construction to a quay, dock or
breakwater, and sited in shallow
water. The impoundment wall
comprises armoured rock and
geotextiles with a core of sand
(illustrated below). This structure
has a life expectancy of 120 years.
Inside the wall is a body of water
capable of producing large

amounts of renewable energy via bi-directional low head turbines
when released at and after high tide or when filled on the flood 
tide. Tidal lagoons can generate electricity four times a day as there 
are two flood and two ebb tides every 25 hours. Tidal movements
are known and predictable, so the energy can be supplied to the
grid consistently and reliably (without the need for fossil-fuel
balancing capacity), or stored and released in accordance with
instant demand needs. 

Tidal lagoons generate hydroelectric power using conventional
technologies and proven construction methods and materials
pioneered in Holland, the Far East and Australia. This means they
can be deployed faster than any other large-scale renewable
industry. Tidal lagoons offer the UK a source of clean, reliable power
deployed at scale by 2016 and beyond – a significant opportunity 
in today’s political and environmental climate. In addition to the
renewable energy produced, tidal lagoons can create tourist and
educational attractions and permanent local jobs. 

Power from a tidal lagoon is generated using a bulb or Kaplan
turbine, both of which have been in use for much of the 20th
century. The La Rance tidal barrage in Northern France has 240MW
of installed capacity using bulb turbines installed in 1964 and
undergoing their first major refit this year. La Rance generates
power at €0.02c/kWh. 

In May 2011, the Carbon Trust identified the marine sector as
capable of generating around £76bn for UK plc by 2050, with the
UK leading global innovation in the sector. With a 12m tidal range
during spring tides, Wales is in a unique position to drive the growth
of marine renewables and can establish a leadership position.
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Lagoon opportunities in Wales 

Two pilot projects have been identified which could each deliver 5% of Wales’ energy needs. Both projects lie 
in Welsh coastal waters with some of the highest tidal ranges in the UK. These pilot lagoons would each have
an installed capacity of 80 to 100MW, created through the impoundment of around 6km2 of intertidal areas
with 8 to 10km breakwater walls. 

What benefits can tidal
lagoons provide for 
Wales and the UK? 

• Reliable, renewable and
indigenous base-load power
harnessing the unique opportunities
provided by the high tidal range of
our waters.

• The lowest cost of any renewable
technology when deployed at scale,
with low need for balancing through
the use of fossil fuels.

• Proven technology to start
construction, at scale, today.

• New and permanent green jobs 
in manufacturing, construction,
operation and maintenance, plus
competitive local energy tariffs 
for local residents. 

• High potential power outputs
(500MW to 3GW for larger sites),
with the ability to provide power
storage and instant response
generation through multi-lagoon
pumped storage.

• Potential CO2 savings are in excess
of 100,000 tCO2e per year for each
site – equivalent to taking more than
25,000 cars off the road.

• Coastal defence support for areas
under threat of flooding, storm
damage or sea level rise. 
Protection against sea water surges
for nuclear power plants, where
sited in front of such facilities 
(e.g. Bridgwater Bay).

Prototype turbine housing design,
Swansea-Neath

Embankment design, Swansea-Neath

Bulb turbine design in the recent
254MW Sihwa tidal lake project, Korea

Swansea-Neath lagoon proposal Colwyn to Rhyl site area

Tidal range per metre

A formal and comprehensive consultation
will be launched soon, to educate and
inform the public and key stakeholders, 
and to give everyone an opportunity to
contribute and comment on proposals. 

A full EIA will then be submitted as a core
component of a planning application to 
the Welsh Assembly Government’s Marine
Consents Unit under Section 36 of the
Electricity Act 1989/2004, and under Part 4
of the Marine and Coastal Access Act 2009.
Consent for works above Mean Low Water
(including export cabling and a substation)
may be applied for under the Town and
Country Planning Act 1990.

Balancing safe, secure power generation with
low visual and environmental impact is our
primary design objective. Carbon savings will
also be considered across the project lifecycle,
for example by sourcing or manufacturing
locally wherever possible. Low Carbon Tidal
also hopes to maximise secondary roles for
the lagoons, for example through: 

• Habitat creation
• Enhanced sea defences
• Educational facilities – e.g. a visitor centre 

for schools and tourists to learn about hydro
power and renewable energy more widely

• Leisure facilities – e.g. water sports and a
promenade for walking, cycling, fishing,
events and art installations
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