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Pulse Generation 1. What is the overlap between the spatial
| requirements of the two?

2.  What are the known environmental
iImpacts of a range of wave and tidal
energy devices?

3. What is our level of confidence in this
assessment and where are the
information gaps?

4. How can these impacts be managed?
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Environmental Impact Assessment Process
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ABPmer Renewable Energy Projects

A
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Potential nature conservation & landscape impacts for
Wales d CCW (2005)

The Path to Power: Delivering Confidence in the
Development of Wave and Tidal Stream Energy Around the
UK dnpower Juice (2006)

Potential nature conservation impacts dCCW & TCE (2006)

Costs to business of nature conservation measures in the
Marine Bill d Defra (2007)

Implications of New Conservation Designations for Key
Business Activities - The Crown Estate (2007)

Quantification of Exploitable Tidal Energy Resources in UK
Waters - npower Juice (2007)

UK Marine Renewable Energy Resources Atlas with Met
Office & POL 6 BERR 2008

Developing strategies for management of the impacts of
renewable energy dJuice (2008)
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Scope

A Wave Devices (pneumatic, heaving,
articulated, overtopping)

A Tidal Stream Devices (rotating turbines,
oscillating hydrofoil)

A Excluded:
Overview 6 Tldal Range (Ba”ageS, Lagoons)
Intro d Tidal Fence (hybrid tidal stream and tidal
Overlap range)
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1. Spatial extent of resource

Overview

[glige)

Overlap

Understanding Wave: Tidal:

E”\I’im””le”ta' Annual Mean Significant Wave Height > 2m Mean Spring Peak Current > 2.5 m/s
mpacts

Management Max distance = 12 nm from coast Max distance = 12 nm from coast

Summary
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2. Understanding

A Review

To

Workshops

A Case studies

1. Wave/Coastal/Cemented
2. Wave/Offshore/Anchored

Overview 3. Tidal/Estuarine/Piled

Intro 4. Tidal/Offshore/Piled
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Key information gaps and uncertainties in
understanding

Information on the detailed distribution of marine features and
functional use of areas (habitats, fish, marine mammals, sea
birds)

The magnitude of some environmental changes (e.g.
hydrodynamic impacts, EMF, operational noise)

The extent of exposure of receptors to environmental change
(e.g. encounter rates for fish, marine mammals and birds with
device)

The response of some receptors to environmental changes (e.g.,
response of birds to noise, behavioural response of marine
mammals and fish to EMF, structures and vessels).

Cumulative impacts on habitats and mobile species from multiple
devices (scour, noise, hydrodynamic effects and removal of wave
energy)

Cumulative impacts from other activities, e.g. construction,
shipping

Impacts beyond the immediate footprint (e.g. indirect effects on
hydrodynamic regime and food resources)
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Subtidal and
intertidal
benthic
communities

Cetaceans, seals
and turtles

3. Environmental impacts

Seabirds

Construction

AUse of jack-up
legs

Alncin
suspended
sediment levels
ALoss of habitat
& species from
footprint of
device

A Noise from
construction

Alnc in suspended
sediment levels

A Noise from
construction

ANoise
disturbance and
collision risk from
vessels travelling
to and from the
site

A Noise & visual
disturbance from
construction

ANoise disturbance
and collision risk
from vessels
travelling to and
from the site

Alndirect impacts
on food resources

Operation

A Scour effects
from mooring
systems of
devices

AChange in
hydrodynamics
from tidal flow
devices

A Scour effects
from mooring
systems of devices

AChangein
hydrodynamics
from tidal flow
devices

Aindirect impacts
on habitat and
food resources

A Device-related
mortality & injury
from collision

A Presence of sub-
surface structures
presenting a
barrier to
movement and
migratory
pathways

Alndirect impacts
on food resources

Decommissioning
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4. Management of impacts

To:

A Avoid/Reduce (site and device selection);
A Mitigate (project design);

A Compensate; and/or

A Monitoring
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Site and Device Selection

A SEA process

A 1GW Wave or Tidal = 40- 70km?2

A Early tidal arrays c.30MW; wave arrays potentially larger

A Key sites identified:

A Pembrokeshire

A Severn Estuary

A Channel Islands

A Plus various others

Tidal Wave
A Pentland Firth A Orkney/Shetland
A North Channel ANW Scotland
Alslay A Pembrokeshire
AAnglesey A SW England
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Planning

Examples:
AFisheries & OWF, MaRS
Limitations: feasibility

of sites and devices
heavily constrained:

A Navigation
| A Fisheries
Overview .
e A Visual Impact
Overlap A Grid Connection
Understandi .
PSS A Sea Conditions

Environmental

Impacts
Management
Summary
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Recommendations

X Develop guidance on how to incorporate
environmental information in decision -
making tools

Existing Examples:
A Si t e s cEMEEMarinegREnewable Project Draft

Overview Guidelines
Intro A6 Regi onal aBMEE JidanSaearmn @source
Overlap Assessment Draft
Understanding AbPle@ease site selectiodRIAroject fe
Environmental Guidelines for the use of metocean data through the life cycle
'mpacts of a marine renewable energy development
Management
Summary
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Mitigate (project design)

Measures:

A micro-siting, construction design to reduce noise, scour
protection, timing of activities, array design and device
spacing

Limitations:

A Often require detailed information on the spatial and
temporal distribution of sensitive features

A Mitigation measure may have other consequences, e.g.
marine mammal deterrent systems
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Monitoring and Adaptive Management

Monitoring:

Ae.g. collisions, operational noise, scour, construction (and
decommissioning) recovery.

Limitations:

A Range of methods for monitoring and assessing
environmental change or impact.

AMonitoring approaches may have other consequences, e.qg.
use of sonar technology to detect marine mammals.

Overview

Intro Recommendations:

Overlap x Develop standard monitoring methodologies for e.g.

Understanding noise, emf, fish distribution.

Environmental

(et x Development of threshold levels for adaptive
Management
management
Summary
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Summary

Spatial overlap between requirements for renewable
energy and marine protected areas is currently small
but may increase significantly in response to proposed
Inshore SACs, extensions to SPAs and MCZs

Key concerns particularly noise impacts of

construction, loss of habitat from arrays of devices,
scour effects, change in hydrodynamics, and responses
of mobile fauna to devices

The majority of activities can be managed in a
number of different ways to avoid, minimise,
compensate for and monitor impacts

Site selection and the planning process can play a key
role in reducing impacts

Potential deployment areas poorly characterised

Need guidance on using environmental information in
decision-making tools

marine environmental research \

creating sustainable solutions for the marine environment



To o o Po Bo Do o o I

Thank-you

Steve Hull (ABPmer) and Sue Gubbay
N Power Juice and project stakeholders
The Crown Estate, BERR, Defra

Met Office, Proudman Oceanographic Laboratory (POL)
CCW, Natural England, SNH, JNCC

BWEA, REA, Scottish Renewables

EMEC, PRIMaRE, MarLIN, Sea Mammal Research Unit

Wildlife & Countryside Link, Wildlife Trusts, RSPB
Device/project developers:

Ox Ot Ox Ox Ox Ox Ox Ox Ox Ox Ox Ox Qx

Marine Current Turbines
Tidal Generation Ltd
Tidal Energy Limited
Aguamarine

Lunar Energy

Open Hydro

Pulse Tidal Ltd

IHC Engineering Business Ltd
Wavegen

Ocean Power Technology
Pelamis

AW Energy Oy

Wave Dragon
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