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Project Introduction
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Opportunity Overview
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• A 250MW tidal lagoon in Swansea Bay

• An extremely reliable electricity source offering 
predictable zero carbon electricity for 120 years

• World first man made lagoon capable of 
generating electricity 16 hours a day using 
both ebb and flood tides

• An energy centre and iconic long term education,
sports and art amenity

• Electricity for 107,000 Swansea area homes

• Over 200,000 tonnes CO2 saved annually

• An opportunity to develop a strong tidal range industry for the UK,
centred around Wales

• Adaptation of standard, proven components. Project is comprised of UK
standard sand core breakwater, bulb hydro turbines mounted inside 
concrete turbine housings

Welsh Power Comparison Chart

Our Vision

3

To help drive a critical change in the UK’s energy mix, with

• Low cost, low carbon, base-load electricity from tidal lagoons

• Long term employment creation

• Improved energy security for the nation

• Creating a relatedness between people and their source of power

• Local ownership

• Coastal regeneration through investment in a 9.5km extension to the sea front

• A platform for the creation of a tidal range industry

The development can transform the Swansea Bay City Region, stimulating a 
vibrant waterfront economy by supporting:

o Watersports activities from national to recreational level, maximising social
inclusion

o The Oyster, a dramatic visitor centre and centre of learning

o New cycle paths and promenades

o Compelling art in the sea and on the bund including the Welsh Dragon 
rising from the sea bed and the String of Pearls

o Aquaculture and mariculture, supporting marine ecosystem regeneration 
and conservation objectives

The UK’s Tidal Range Resource
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The necessary conditions for building lagoons
are that the water must be shallow and the
tidal range must be large. Economies of scale
apply; large tidal lagoons make cheaper electricity
than small ones.

Anywhere orange on the map holds
those general characteristics…

High Tides

Solway Firth 09:12
Colwyn Bay 07:53
Bridgwater 03:18
Swansea 02:59
Sussex 08:01
East Lincs 09:09
Sheerness 07:53

The Severn Estuary offers high tidal range 
and a number of suitable lagoon sites

Swansea Bay Lagoon
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Dimensions
Design life: 120 years
Area enclosed: 9.4km2

Length of wall: 9.5km
Total height of wall: 11m (rear) – 19m
Wall above low water: 11.3m
Wall above high water: 2.8m
Tidal range Neaps: 4.1m
Tidal range Springs: 8.5m

The bay adjoining Swansea, Neath and Port Talbot combines ideal conditions for tidal lagoon energy supply, 
with proximity to a population centre and appropriate dimensions for a first development.

Installed capacity: 
250MW
Annual output: 
400GWh (equivalent to 
Swansea’s annual dom. 
electricity use)

Operational Overview
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A bulb Kaplan turbine is required that
can operate at low heads and high
flows and in ebb and flood directions.

Operation of a Tidal Lagoon

Electricity is generated when there is a difference 
in water level between the inside and the outside 
of the lagoon. This head difference can be created 
by closing the turbine passage at high and low 
water using a sluice. Once there is a sufficient 
difference in water level the gates are opened and 
the turbines begin to generate. At Swansea it is 
proposed to generate on both incoming (flood) 
tides and outgoing (ebb) tides. 
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Swansea Bay Resource
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Tidal variation at Swansea Bay about ODN, based on 62 constituents, provided by 
modelling experts Liverpool University.

We are fortunate that Mumbles Head has a type 1 tide gauge so we have accurate data 
available near the site. Below are the heights of each tide over one year in the bay

Design and Construction

8Geotube® systems are a product of TenCate

The tidal lagoon is constructed  using dredged sandy materials from the sea bed within the 
lagoon, hydraulically filled into long geotextile casings known as Geotubes®.  On top of these 
Geotubes and compact sand fill are placed small rocks and on top of this the larger rock armour.

Construction Techniques
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Foundations for Incheon Bridge, Korea, were built using the same technique, in 9m tides on soft 
sea bed; conditions comparable with Swansea Bay.

2. Divers assisting 
with positioning

4. Laying top layer 
on even surface

6. Bridge concrete 
foundations built on 
geotextile structure

1. Laying tubes 
on scour apron

3. Levelling out gaps 
with dredge/sand

5. Infill sand between two 
Geotube® structures

A Bulb Turbine Explained
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We will use low head Kaplan turbines to generate power. The turbines will have a runner 
diameter of  between 3.3m and 6m.  The illustration below shows a 3.3m runner turbine with a 
figure for scale.

Precedent Turbine Projects
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Bulb turbines are a mature technology and have been used in number of large, low head river 
situations as well as three landmark marine tidal range applications:

Activities to Date
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Feasibility studies: 03.2011 – 10.2012

After 18 months of development work the core conclusions are that this site offers significant 
potential as being suitable for lagoon construction and that there are no cost red flags.  
Programme areas we have covered are:

• Hydrodynamic modelling - high level primary environmental impact and extent analysis on 
various lagoon shapes and sizes, with a focus on  water quality, sediment transport and sand 
erosion/deposition impacts.

• Value engineering - a focus on reducing the civils costs for bund and caissons. Cost model 
inputs on each and every component of the project. Front End Engineering Design contract 
with Atkins. Detailed work with Van Oord and Costain to reduce costs of sea wall, 
construction methodology and caissons, respectively.

• Turbine technology - work with leading manufacturers Voith and Alstom, plus research 
centre Turbo Institut, on type and configuration of standard low head bulb turbine unit.

• Environmental Impact Assessment scoping - completed, comprehensive documentation of 
proposed scope of investigations, with collaborative input from statutory consultees 
(including CCW, EA and LPAs).

• Consultation - community and business audiences held with over 100 stakeholders, 
presenting the proposal, inviting feedback and ensuring concerns are understood.

• Leasing and consents - engagement with relevant landowners: The Crown Estate, 
Somerset Trust, ABP Swansea.

• Grid - pre-application discussions with National Grid and Western Power Distribution to 
identify likely point of connection, network capacity and timescales.
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Environmental Impact Assessment
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Areas under study:

• Coastal Processes, Sediment Transport and Contamination
• Marine Water Quality, Water Framework Directive
• Intertidal and Sub-tidal Benthic Ecology
• Fish
• Recreational and Commercial Fisheries
• Marine Mammals
• Coastal Birds
• Habitat Regulation Assessment
• Navigation and Marine Transport Assessment
• Terrestrial Ecology
• Seascape and Visual Amenity Impact Assessment
• Onshore Transport Assessment and Air Quality
• Economy, Tourism and Recreation
• Marine and Terrestrial Noise Assessment
• Marine and Terrestrial Archaeology and Historic Landscape

Study process
A comprehensive assessment of impacts using baseline surveys and modelling, from 
construction to decommissioning, and including cumulative impacts from other proposed 
development and activities.

Scoping report submission to the Planning Inspectorate: 15 October 2012

Informal Consultation To Date
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Business, Government, Political

• Bridgend and Carmarthenshire Councils
• City and County of Swansea Council (Chief Executive, Leader of Council, Head of Regeneration, Pollution 

Control, Sustainable Development Officer, Head of Planning)
• Neath Port Talbot Borough Council (Head of Planning, Development Control, Economic Regeneration)
• CBI  (Swansea and South Wales, CBI Wales Director)
• Centre for Alternative Technology
• Federation of Small Businesses, South Wales
• Institute of Directors
• Mumbles Development Trust
• Neath Harbour Commissioners
• Plaid Cymru (fringe event, Enterprise & Busns Comm.)
• South West Wales Economic Forum (supply chain)
• South West Wales Tourism Partnership
• Swansea Economic Regeneration Partnership
• Transition Swansea Steering Committee

Adopting an informal, early consultation approach we have aimed to ensure a collaborative
and inclusive approach to development.

Environment, including Statutory

• Countryside Council for Wales (case officer, CEO, 
Chairman, SW Wales lead)

• Environment Agency (Head of EA Wales, Technical 
Fisheries, Coastal Risk Manager, CEO Wales, Swansea 
team)

• Friends of the Earth Cymru
• Gower Marine Mammals Project
• Gower Ornithological Society
• Marine Conservation Society
• RSPB (Head of ecology, Marine Policy Officer, SD Officer)
• SmartCoasts Water Quality project, Swansea
• Sustainable Wales Group
• Swansea Bay Fisheries Local Action Group (FLAG)
• Swansea Bay Port Health Authority
• Wildlife Trusts Wales
• WWF Cymru

Informal Consultation To Date
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Arts, Culture, Education, Residents and Community
• Arts Council of Wales
• Communities First - Sandfields, Aberavon, Briton Ferry West, Port Tennant
• Neath and Port Talbot Youth Service
• Port Tennant CF Committee
• Residents’ Associations
• Sandfields Community Association
• Sculpture by the Sea
• Swansea Bay Futures
• Swansea Bay Partnership
• Swansea Business Club
• Swansea Business Forum
• Swansea Civic Society
• Swansea Marina
• Swansea Police (local representative)
• Swansea Sustainable Community Initiative (SSCI)
• Tourism Swansea Bay

• Eco-Schools Wales
• Swansea Metropolitan University
• Swansea University
• Grange Primary School
• Tywyn Primary School
• Local Authority Education Facilitator

Integral to this development are the cultural, arts, sporting and recreational benefits brought
by a lagoon. We have consulted informally with related organisations, including:

Sports, Recreation 

• Canoe Wales (Governing body)
• Celtic Tri Club
• City of Swansea Rowing Club
• Monkston Cruising & Sailing Club
• Mumbles Motorboat & Fishing Club
• Mumbles Rowing Club
• Mumbles Yacht Club
• Royal Yachting Association
• Sport Wales (national, government)
• Sustrans Wales
• Swansea & Pontardawe Angling Society
• Welsh Cycling Association (Governing body)
• Welsh Rowing Association (Governing body)
• Welsh Triathlon (Governing body)
• Welsh Yachting Association (WYA)
• Wheelwrights CC

Long Term Benefits
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Supply Chain and Construction Jobs
Component parts that could be manufactured or fabricated locally include turbine housings, sluice 
gates, flood doors, rails, electrical controls, hydraulics, precast concrete components, visitor centre 
and ancillary building.  Investment for these components will be circa £150m.  External consultants 
estimate c.250 jobs during construction effort.

Tourism, Operations and Maintenance Jobs
A facility attracting 70-100,000 visitors would drive considerable GVA (Gross Value Added) to South 
Wales and create around 40 tourism-related jobs.  Regionally, based on Welsh Assembly 
Government studies for similar projects (Bridgwater Bay and Welsh Grounds lagoons), net GVA 
could be expected to be 19% of total construction costs, in this case equivalent to £76m.

Community Fund
The development will provide an annual source of grants for community programmes, for example 
education outreach, energy efficiency schemes, recreational equipment for outdoor pursuits.

Tourism
Parallel tidal range projects in France and Canada attract 30,000-100,000 visitors per annum. We 
would hope for more given the Oyster, our Welsh Dragon, our String of Pearls and the sports and 
education opportunities.

Share Offer
We will offer investment in the lagoon to the people of UK, with South Wales prioritised.

Cheaper Electricity
We will offer cheaper lagoon electricity tariffs via a partnership with Good Energy plc.

Recreation
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The lagoon will become much more than a large renewable energy 
plant.  It could become a major attraction and recreational amenity.

We will commission art in the sea and on the walls of the lagoon: We want people 
to crane their neck as they go around the bay looking for our sculptures in the sea 
and our Oyster-shaped visitor and turbine centre.

We want to showcase tidal range technology and provide a local 
educational amenity for primary, secondary and university-level 
education.  We will develop curriculum activities that dovetail with 
the lagoon, with opportunities to learn practical and technical detail 
about power generation, turbine efficiencies, water flows, marine 
ecology, reef creation and civil engineering.

We want to create a locally and nationally important sports venue, facilitating local 
development plans for recreation and social inclusion, providing a venue for major 
sporting events, potential for cycling around the 
lagoon, open water swimming, running and rowing 
as some usage examples.  We will build the bund 
to accommodate these ideas.

Development Team
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Development Team Mark Shorrock, Eva Bishop, Patrick Carter, Gill Lock, Mike 
Case, Tessa Blazey, Joanna Gwenllian-Lane, Nick Yates

Atkins Global Mike McNicholas (MD, Design and Engineering), Steve Tasker, 
Mike Sillett, Iain Roberts

Van Oord UK and Rotterdam offices, Maurits den Broeder
Costain UK Group, Steve Hall Group Chief Engineer, Martin Baughurst
TenCate Netherlands HQ team, Edwin Zengerink, Mink ter Harmsel
KGAL Ken Grubb, Angela Rowbotham, M&E expert team
Sgurr Energy Team lead by CEO Ian Irvine

Mark Shorrock
CEO

Mike McNicholas
MD Atkins
Design & Eng.

Gill Lock
EIA Manager

Mike Case
Technology
Lead

Iain Roberts
Maritime 
Engineer
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Overview Timeline
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* Note: indicative timescales only, power on date subject to final technology development timescales
and completed design framework. 20

An artist’s impression   (CAD used to size wall heights)

Tidal Lagoon Swansea Bay


	5.1
	5.1 Early Issues and Options pres, Design D

