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The UK has committed to 15% Renewable Energy by 2020

Over 30% of our electricity will need to be sourced from renewables by 2020.
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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.
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Ocean Gateway i Atlantic Gateway

Energy schemes play an important role supporting sustainable development
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Innovation - Energy, Waste and Water

Mersey Tidal Power —
Operational 2020

Frodsham Wind Farm 3 N
60MW i Operational 2014 X A

/ i
Kf Barton Biomass
20MW i Operational 2014

Mersey Wind Farm
13.6MW i Operational 2009

Scout Moor Wind Farm
85MW — Operational 2008

Ince Biomass
20MW i Operational 2014

Ince RRP

95MW — Operational 2015
Waste reprocessing park
Tri-modal access
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The Resource : Mersey Estuary

Tidal resource

/ Mean Neap tide 45m (190 M m3)
‘ Mean Spring tide 8.4 m (350 M m3)
N{ Maximum Spring tide 10.5m
&\ Basin area (Upstream of Dingle) 60 km?

Liverpool Bay

Maximum Spring tide velocity 5.2 knots /2.7 m/s
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Birkenhead

Tranmere Oil/

Terminal

Eastham /

Locks

Liverpool

Garston
Docks

Runcorn
Bridge

\ Manchester

Ship Canal
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The Opportunity : Potential Benefits

AThe first large scale tidal energy project in UK i of global significance

A Secure low carbon electricity
I enough for a significant proportion of the homes in the Liverpool City Region
IFhel ping to meet the UKOs carbon reductic

A Regeneration / low carbon economy
I Jobs in construction and operation, and associated activities

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

I Renewable energy / tidal technology supply chain

I Tourism & leisure i visitor centre destination, enhanced use of Mersey
I Infrastructure 7 grid reinforcement, access

I Supporting sustainable / low carbon development

A Flood defence

1 Ml
1
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Scheme Objectives

ATo 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:

ATo maximise social and economic benefits from the development and
operation of a renewable energy scheme, including where appropriate:

I development of internationally significant facilities and skills to support the
advancement of renewable energy technologies and their supply chains

I improvements to local utility and transport infrastructure
I improvements to green infrastructure and environmental assets

I development of a leisure opportunity and tourist attraction.
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Project Timetable

Contributing to 2020 Renewable Energy targets

Select
BT Preferred
Shortlist

Option

Feasibility Study Planning application

Q309 Q110 Q4 10 Q2 11 Q4 11 Q112

ldentif : Select
Identify :
Long : Preferred
) Shortlist :
list Option

Environmental Surveys

Stakeholder Engagement
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Towards a consent on a deliverable scheme

Identif Identify Select
Long Shortlist Preferred
list Option

Baseline Data
Constraints
Design detail

Assessment measures:
Acceptability

Viability

Contribution to targets
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Decision Making Framework

Stage 1 - jr—
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K—e‘iH Technically Consenting: Financially Contribution to
[77]
S § 3 Acceptable Acceptable Acceptable Targets
6 £ 23 % 3 ?
= ) © ©
E g iég 0 E . Sustainability ’E’ : - E z % %
5 £2 g% | = S Z 3 = L 5 g T 2
s 5% g5 | 2 3 ||z ~ 8| & E||ls § § 5
Z o® e &) o 8 o —_ m -é’ g o B S @ = g g
- 2 £ -Qg’ 2% s O o g s 2 O S MO~ O~
©@®® |t z £ =||5 85588 2= ||22¢2%5=||35 s& 5 ug
2 2 t 5 5 52 5% 3E & E S £ § & 5 €3 B B8
[Jvalee 1 £ 2 2 5|| 8 G858888 6 ||88 6 & 6||a 888 42
Technology —
Scheme Variant O O - O O O O O O OOOOO | | | | |
Technology -
Scheme Variant O O '\_'O O O O O O OOOOO | | | | |
Technology p=
Scheme Variant O O '\_'o O O O O O OOOOO | | | | |
Technol -
sonemevariant | O O OO O O O O || OOO0COO| |
Technology &
sonemevariant | @ O OO O O O O | [OOOOO LI ]
(1]
PEELENERGY

www.merseytidalpower.co.uk 10

(11 |
/]



Stakeholder Engagement since April 2010

Key Stakeholder Advisory Group T 29 April & 28 September

Environment Advisory Group Meeting i 22 April, 3 June, 9 December

Northwest Tidal Energy Group 1 11 May

Navigation Stakeholder Meeting i 18 May & 14 Dec

Low Carbon Liverpool Seminar i 27 May
Mersey Estuary Forum 1 2 July “
Design Advisory Group Meeting i 4 Aug & 14 Dec
RSPB 6Mer sey Miis9sSeptmbir Me
Cheshire Wildlife Trust i 24 September

Ebriefing 17 October 2010 Local Communities Panel

Round One Public Consultation i Dec 2010 to Feb 2011

Relaunched Project Website i September 2010
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Environmental surveys are ongoing

A Birds: two full years; winter, breeding and passage (Oct 2008 i present)

A Aquatic ecology: autumn 2009, spring 2010, autumn 2010

B e e B e Bl

@®  Intertidal sampling sites

Fish beam trawls

(2] Subtidal sampling sites

2 3 4 5 Kilometres
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Stage 1 of the feasibility study identified four potential technologies

CONCEPT OPTION

Impounding Tidal Barrage
scheme

Very low head Tidal Power Gate /
barrage Very low-head turbine
Tidal fence Horizontal or Vertical

axis Turbine

Tidal fence Spectral Marine Energy
Converter
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Scheme alignment bands for initial study to inform options

. Band C
Liverpool Bay

Liverpool Docks

QR /World Heritage site

Birkenhead —— N Dingle

docks 'i}‘

A Garston

/y D Docks

Tranmere Oil RV
Terminal :
Band A
/ X Runcorn
Eastham Bridge

Locks : J
\

Manchester
Ship Canal
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Shortlist three of the twelve options; ultimately chose one

BAND C BAND A BAND B

TECHNOLOGY OPTIONS
Impounding Barrage o O o
Tidal Power Gate

. O O O
(VLH turbine)
Tidal Fence o O O
Spectral Marine Energy 0 O O
Converter

NAVIGATION OPTIONS

4 variants using
different lock
layouts, new
channels and an
extension to the
Ship Canal

Single option with
boat lock at
Garston abutment

Locks + ?

mit
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Stage 2A

A Acceptability
A Performance Improvement
A Mitigation

Constraints

Technically Consenting: Financially Contribution
Acceptable Acceptable Acceptable to Targets
ol § 2 £

Sustainability

omm./Fin. Risk

TECHNOLOGY OPTIONS

Carbon reduction
Cost of Energy
Socio Economic

Sustainability Indicators
Carbon Lifecycle

Energy yield

Impounding Barrage o (o] X

Barrage

A variant @@ OO0 O O Ol O0O0:0O ‘ Tidal Power Gate o o o
1 1 H ower Gate B N (VLH turbine)
Socio Economic benefit res” lee0]|00 0 0 of|ocouo| e = - - .
fem  ®0.0|00 0 0 ollocoro| === Speca e Enery S . .
Fence - SMEC onverter
Mt le@0|| 0 0 0 0 0||o00c0| |EEE|

NAVIGATION OPTIONS

4»variants using
iy ati - hili o o7 loUsnow - Slegoon i
Navigation Technical Feasibility * e OOk
Ship Canal
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Sustainability Appraisal

Scoping Report consultation period ended 315t 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

Anternationally and nationally designated nature conservation sites
ASpecies and habitats of conservation importance

Adabitat creation or ecological enhancement

A evels of flood protection

ACharacter and accessibility of places, landscapes and heritage assets
Alifecycle carbon balance of the development

Autilities infrastructure and resources

Awaste production, reuse and recycling

A cological status or potential of the Mersey Estuary and other water bodies
(in relation to the Water Framework Directive)

A mission of air pollutants

A and quality

Society

Arransport infrastructure

Aamenity for recreation, tourism and leisure
Aduman health and wellbeing

A ducation and skills training

Economy

A ocal business and jobs

Anward investment and image
Arechnological innovation

ACommercial navigation

AGeneration of renewable energy from the Mersey Estuary

ACommercial fish stocks
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Proposed Long List of Options

Tidal Barrage

Generate Refill |

L|A »la »lda
r|‘ Ll L B V|

Refill | Hold

A
A 4
A

Basin

Estuar .
Y Low head operation

Ebb Flow Generation: Impact on Tidal Range
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Proposed Long List of Options

Tidal Fence
Free
| Free Flow Generate Flow | Generate |
Estuary :
Basin
Typical Impact on Tidal Range
n
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Overview of Ecological Assessment Process T Current Assessment

Hydrodynamic
Model (2D)

Aquatic Ecology Surveys

Overview

Antertidal area
exposure

Antertidal exposure
time

Water Quality
Model (2D)

Overview

A4 surveys spring and autumn
Adutumn 2009 to spring 2011
Ahytoplankton

ABenthic Flora (microalgae)
Anvertebrates (intertidal, subtidal)
AEpifauna

Acish (subtidal habitats)

Overview
AEstuary flushing

Output

Adentify presence of rare &
protected species

Adentify distribution & extent
Adentify density/biomass

MDevelop summary GIS maps e.g.

habitat type & bird prey species
invertebrate biomass

Winter, Passage & Breeding
Bird Surveys

Overview

AVintering bird surveys 2008-2011
Aassage bird surveys 2009-2010
ABreeding bird surveys 2009-2010

Output

Adentify presence of rare &
protected species

Adentify distribution & extent

Adentify feeding, roosting & storm
refuge locations

Mevelop summary GIS maps of
key habitat areas utilised by
designated bird interest features

Hydrodynamic
model (2D)

Overview

Antertidal area
exposure

Antertidal exposure
time

Shadow Habitats Regulations
Assessment

Overview

v

AUndertake SHRA

Mssess effects of changes to tidal regime
predicted by hydrodynamic modelling on aquatic
ecology and bird community of Mersey SPA

A
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Each technology may have a number of variants

ATurbine choice & design i operating head, discharge rate, speed of rotation
A Full or partial barrier
A Alignment
A Positioning of turbines / sluices / locks
A Number and size of turbines i flow rate, required head
A Operating regime
I Operating head / time tide held back on low and high tide
I Ebb, Flood or Ebb and flood generation
I Sluicing
I Pumping
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Impounding Barrage T Band A
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Low head barrage / Tidal Power Gate
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Low head barrage / Tidal Power Gate i Band B
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Runner Diameter
Mechanical Output
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EcoBulb or Hydromatrix
1.45m

400 kW

~3.00m

640

Mode of
Operation

Installed
Capacity

Annual Energy|
Output

Low head,
ebb generation

256 MW 400 GWhr

PILE DETAILS REFER TO FOUNDATION
DRAWINGS BY WSt

SEA

Hydraulic gate
sarva mator
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SECTION THROUGH TURBIME
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Tidal Fence modified current velocities

LENERGY

Awrmmi
L/ Iual /]

www.merseytidalpower.co.uk 25 P



