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The UK has committed to 15% Renewable Energy by 2020
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Over 30% of our electricity will need to be sourced from renewables by 2020.

Climate Change Act 2008 has committed the UK to legally binding targets to 

reduce greenhouse gas emissions: a reduction in emissions of at least 34% by 

2020, and at least an 80% by 2050, compared to 1990 levels.

UK demand for electricity is expected to more than double by 2050 as low carbon 

sources of energy are required for heating and transport.

Fuels used to generate electricity in UK 1948ï2008. Source: DECC 60th 

Anniversary: Digest of United Kingdom Energy Statistics, July 2009.

Projection of potential UK electricity supply by fuel 2006ï2025. Source: 

DECC Energy and Emissions Projections, June 2010.
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Ocean Gateway ïAtlantic Gateway

Energy schemes play an important role supporting sustainable development
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Mersey Wind Farm 

13.6MW ïOperational 2009

Innovation - Energy, Waste and Water

Ince Biomass

20MW ïOperational 2014

Barton Biomass

20MW ïOperational 2014

Frodsham Wind Farm

60MW ïOperational 2014
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The Resource :  Mersey Estuary

Liverpool Bay

Liverpool

Eastham 

Locks

Tranmere Oil 

Terminal

Runcorn 

Bridge

Manchester  

Ship Canal

Garston 

Docks

Tidal resource

Mean Neap tide 4.5 m (190 M m3)

Mean Spring tide 8.4 m (350 M m3)

Maximum Spring tide 10.5 m

Basin area (Upstream of Dingle) 60 km2

Maximum Spring tide velocity 5.2 knots / 2.7 m/s

Birkenhead
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The Opportunity :  Potential Benefits

ÅThe first large scale tidal energy project in UK ïof global significance

ÅSecure low carbon electricity

ïenough for a significant proportion of the homes in the Liverpool City Region

ïhelping to meet the UKôs carbon reduction commitment 15% by 2020, 80% by 2050

ÅRegeneration / low carbon economy

ïJobs in construction and operation, and associated activities

ïTraining, skills, research & development in renewable energy technologies and 
associated services

ïRenewable energy / tidal technology supply chain

ïTourism & leisure ïvisitor centre destination, enhanced use of Mersey

ïInfrastructure ïgrid reinforcement, access

ïSupporting sustainable / low carbon development

ÅFlood defence
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Scheme Objectives

ÅTo deliver the maximum amount of affordable energy (and maximum 

contribution to carbon reduction targets) from the tidal resource in the Mersey 

estuary with acceptable impacts on environment, shipping, business and 

the community either by limiting direct impact in the Mersey estuary or 

providing acceptable mitigation and/or compensation

and in doing so:

ÅTo maximise social and economic benefits from the development and 

operation of a renewable energy scheme, including where appropriate: 

ïdevelopment of internationally significant facilities and skills to support the 

advancement of renewable energy technologies and their supply chains

ïimprovements to local utility and transport infrastructure

ïimprovements to green infrastructure and environmental assets

ïdevelopment of a leisure opportunity and tourist attraction.
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Stakeholder Engagement

Environmental Surveys

Project Timetable

Identify

Shortlist

Refine

Preferred

Option

Prepare

Planning

Application

Obtain

Consents 

& Licenses

Contracting

Construction

Commissioning

Operation
De

commissioning

Identify

Long list

Feasibility Study Planning application

Contributing to 2020 Renewable Energy targets
Select

Preferred

Option

Identify

Shortlist

Q1 10 Q2 11 Q4 11

Identify

Long

list

Q3 09

Select

Preferred

Option

Refine

Preferred

Option

Prepare

Planning 

Application

Environmental 

Impact Assessment

Q4 10 Q1 12
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Towards a consent on a deliverable scheme 

Identify

Shortlist

Select

Preferred

Option

Refine

Preferred

Option

Prepare

Planning 

Application

Increased certainty

Identify

Long

list

Reduced options Reduced Options Reduced Options

Increased evidence

Baseline Data

Constraints

Design detail

Assessment measures:

Acceptability

Viability

Contribution to targets
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Decision Making Framework
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Stakeholder Engagement since April 2010

Key Stakeholder Advisory Group ï29 April & 28 September

Environment Advisory Group Meeting ï22 April, 3 June, 9 December

Northwest Tidal Energy Group ï11 May

Navigation Stakeholder Meeting ï18 May & 14 Dec

Low Carbon Liverpool Seminar ï27 May

Mersey Estuary Forum ï2 July

Design Advisory Group Meeting ï4 Aug & 14 Dec

RSPB óMersey Missionô Meeting ï9 September

Cheshire Wildlife Trust ï24 September

Relaunched Project Website ïSeptember 2010

Ebriefing 1 ïOctober 2010

Round One Public Consultation ïDec 2010 to Feb 2011

11



www.merseytidalpower.co.uk 12

Environmental surveys are ongoing

ÅBirds: two full years; winter, breeding and passage (Oct 2008 ïpresent)

ÅAquatic ecology: autumn 2009, spring 2010, autumn 2010
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Stage 1 of the feasibility study identified four potential technologies

Horizontal or Vertical 

axis Turbine

Tidal fence

Spectral Marine Energy

Converter

Tidal fence

Tidal Power Gate /

Very low-head turbine

Very low head

barrage

Tidal BarrageImpounding

scheme

OPTIONCONCEPT
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Scheme alignment bands for initial study to inform options
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Shortlist three of the twelve options; ultimately chose one

TECHNOLOGY OPTIONS

BAND C BAND A BAND B

Impounding Barrage O O O

Tidal Power Gate

(VLH turbine)
O O O

Tidal Fence O O O

Spectral Marine Energy 

Converter
O O O

NAVIGATION OPTIONS

Locks + ?

4 variants using 

different lock 

layouts, new 

channels and an 

extension to the 

Ship Canal

Single option with 

boat lock at 

Garston abutment
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Stage 2A

Power

Generation
Hydrodynamics

Environment:

Shadow HRA

Cost Financial

ÅAcceptability

ÅPerformance Improvement

ÅMitigation

Navigation & 

Marine

Structures

Civil Eng.

(Power)

Single option with 

boat lock at 

Garston abutment

4 variants using 

different lock 

layouts, new 

channels and an 

extension to the 

Ship Canal

Locks + ?

O

O

O

O

BAND A

OO
Spectral Marine Energy 

Converter

NAVIGATION OPTIONS

OOTidal Fence

OO
Tidal Power Gate

(VLH turbine)

xOImpounding Barrage

BAND BBAND C

TECHNOLOGY OPTIONS

Single option with 

boat lock at 

Garston abutment

4 variants using 

different lock 

layouts, new 

channels and an 

extension to the 

Ship Canal

Locks + ?

O

O

O

O

BAND A

OO
Spectral Marine Energy 

Converter

NAVIGATION OPTIONS

OOTidal Fence

OO
Tidal Power Gate

(VLH turbine)

xOImpounding Barrage

BAND BBAND C

TECHNOLOGY OPTIONS

Constraints

Navigation Technical Feasibility

Sustainability Indicators

Carbon Lifecycle

Socio Economic benefit

Technically 

Acceptable

Financially 

Acceptable

Consenting: 

Acceptable

Contribution 

to Targets

Barrage

Å Variant

Power Gate

Å Variant

Fence

Å Variant
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Fence - SMEC

Å Variant

G AG

G AG

G AA

MWh £t CO2 p/kWh
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Geotech.
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Landside

Grid

Flood risk
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Sustainability Appraisal

17

Scoping Report consultation period ended 31st August - comments received from 

a range of consultees now being addressed

21 indicators cover an appropriate range of environmental, social and economic 

issues

SA/SEA not mandatory but sustainability appraisal framework enables balanced 

consideration of likely positive and negative impacts of options

Environment

ÅInternationally and nationally designated nature conservation sites

ÅSpecies and habitats of conservation importance

ÅHabitat creation or ecological enhancement

ÅLevels of flood protection

ÅCharacter and accessibility of places, landscapes and heritage assets

ÅLifecycle carbon balance of the development

ÅUtilities infrastructure and resources

ÅWaste production, reuse and recycling

ÅEcological status or potential of the Mersey Estuary and other water bodies 

(in relation to the Water Framework Directive)

ÅEmission of air pollutants 

ÅLand quality

Society

ÅTransport infrastructure

ÅAmenity for recreation, tourism and leisure

ÅHuman health and wellbeing

ÅEducation and skills training

Economy

ÅLocal business and jobs

ÅInward investment and image

ÅTechnological innovation

ÅCommercial navigation

ÅGeneration of renewable energy from the Mersey Estuary

ÅCommercial fish stocks
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Tidal Barrage

Proposed Long List of Options

Ebb Flow Generation:  Impact on Tidal Range

Estuary

Basin

Low head operation

Refill GenerateHold Refill

Hold
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Proposed Long List of Options

Tidal Fence

Typical Impact on Tidal Range

Estuary
Basin

Free Flow Generate

Free 

Flow Generate
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Overview of Ecological Assessment Process ïCurrent Assessment

Aquatic Ecology Surveys

Overview

Å4 surveys spring and autumn

ÅAutumn 2009 to spring 2011

ÅPhytoplankton

ÅBenthic Flora (microalgae)

ÅInvertebrates (intertidal, subtidal)

ÅEpifauna

ÅFish (subtidal habitats)

Output

ÅIdentify presence of rare & 

protected species

ÅIdentify distribution & extent

ÅIdentify density/biomass

ÅDevelop summary GIS maps e.g. 

habitat type & bird prey species 

invertebrate biomass

Winter, Passage & Breeding 

Bird Surveys

Overview

ÅWintering bird surveys 2008-2011

ÅPassage bird surveys 2009-2010

ÅBreeding bird surveys 2009-2010

Output

ÅIdentify presence of rare & 

protected species

ÅIdentify distribution & extent

ÅIdentify feeding, roosting & storm 

refuge locations

ÅDevelop summary GIS maps of 

key habitat areas utilised by 

designated bird interest features

Shadow Habitats Regulations 

Assessment

Overview

ÅAssess effects of changes to tidal regime 

predicted by hydrodynamic modelling on aquatic 

ecology and bird community of Mersey SPA

ÅUndertake SHRA

Hydrodynamic 

Model (2D)

Overview

ÅIntertidal area 

exposure

ÅIntertidal exposure 

time

Hydrodynamic 

model (2D)

Overview

ÅIntertidal area 

exposure

ÅIntertidal exposure 

time

Water Quality 

Model (2D)

Overview

ÅEstuary flushing
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Each technology may have a number of variants

ÅTurbine choice & design ïoperating head, discharge rate, speed of rotation

ÅFull or partial barrier

ÅAlignment

ÅPositioning of turbines / sluices / locks

ÅNumber and size of turbines ïflow rate, required head

ÅOperating regime

ïOperating head / time tide held back on low and high tide

ïEbb, Flood or Ebb and flood generation

ïSluicing

ïPumping
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Impounding Barrage ïBand A

Mode of 

Operation

Installed 

Capacity

Annual 

Energy Output

High head,

ebb generation

700 MW 900 GWhr

Type Bulb 

Runner Diameter 8 m 

Mechanical Output 25 MW 

Rated head ~ 6.00 m 

Number of units 28 
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Low head barrage / Tidal Power Gate

23
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Low head barrage / Tidal Power Gate ïBand B

Mode of 

Operation

Installed 

Capacity

Annual Energy 

Output

Low head, 

ebb generation
256 MW 400 GWhr

Type EcoBulb or Hydromatrix

Runner Diameter 1.45 m 

Mechanical Output 400 kW 

Rated head ~ 3.00 m 

Number of units 640 
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Tidal Fence modified current velocities
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