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Introduction

Tackling climate change is a key challenge famimgienerationlt is important to
move away from producing energy from fossil fuels and to find alternative
renewable sources that will provide us with energy security in the futdeze in
the Channel Island#here is an opportunity to contribute towds meeting these
challenges through the production of renewable energy from our seas.

The Bailiwick of Guernseysguated in the English Channel, thirty miles west of
CNI yO0SQa b2 NY lwglpasitichettb Baingss theypBwveriofithe sea.
Potertial exists to generatéoth tidal and wave energyhe area hasome of the
strongest tidal currents in the world anidceives powerful waves frotthe Atlantic
Ocean. Furthermorghe Channeldlandsarevery close to Continental Europe

with both Guernsg and Jersey having a direct submarine cable link via France to
the European Electricity Grid.

We can improve thaecurity ofour energy supplpy developnga marine
renewable energy industryl his wilbring employment and otheenvironmental,
economic ad social benefitso the Bailiwick

¢KS {dFGdSa 27F DdzSNY, pblBsMREAINRBNERMAE t 2T A 08 w
recommended the formation of the Guernsey Renewable Energy Commission

(GREC) to progress the creation of local renewable electricity generatiahaoge

(macro) scale.

GREC has undertaken investigations into the feasibiitipromotion of marine

renewable energy developments within the Territorial Waters (withiree

Nautical Miles) of the islands of Guernsey, Herm and S&8katAs Reporntvas

presented to the States in June 2009 to establish GREC as the consenting body for

the management of marine renewable eneqgpjectsd ! 1 S& | aLISOod 27F |
work is the production of a Regional Environmental Assessment (REA) to examine

the likely enviromental effects from the development of wave and tidal power

production.

The REA is a strategic study that will underpin the development of marine

environmental planning policy and will inform subsequent project specific

Environmental Impact Assessmentsii® undertaken by individual energy
RSOSt2LISNE® ¢KS NBadzZ §a gAftft 0S dzaSR (G2 L
strategy for the development of marine energy generation facilities and associated
AYFNF a0NHzOGdzNBE Ay DdzSNyasSeQa 41 G§SNAO®

In collaboraton with the government of Sark, and with technical specialists from
Guernsey and the Ukyho have formed the Guernsey Renewable Energy Forum
(GREF), GREC has now completed a draft of the REREAH®as been prepared
for the purpose of consultation witthe public, technical specialists and
stakeholders. This document is an abridged Necshnical Summary (NTS) of the
draft REA.



From the 3& July 2010, a printed copy of the main REA will be available for
AyallSoiazy i GKS { §lyhéhdFaBaHouBedaSdNel a S& Qa
Charles Frossard House, and at the Gdilles Library in St Peter Port (see the final
page for full addresses). Furthermore, the entire REA, will be available to download
from the GREC websif@ww.guernseyrenewableenergy.com

The REA has been prepared in accordance w8baping Repothat was
publishedin October 2009. This report defined the study area spécifiedthe
work necessary fothe production of the REA. It@so available on the above
website.

The Energy Policy Report of June 2008 recommended that the States should
investigate targets to reduce the emissions of carbon dioxide by 30% on 1990
levels by 2020, and by 80% by 2050, and to generate 20% of etgdtoon local
renewable sources by 2020.

The purpose of the REA is not simply to inform policy makers and the public of the
possible environmental impacts of pursuing such targélte important value of

the REA is in its use as a tool to manage envirariadeisk. As a result, not only

can appropriate mitigation measures be applied, but also Guernsey and&@ark
properly benefit from reductions in greenhouse gas emissions and the security of
supply that would be afforded by marine renewable energy.

Figue 1.1¢ South coastliffs, Guernsey (photqQ www.guernseyimages.com)
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2.1

Purpose, Scopand Areaof Study
Introduction

The REAas beerundertakento provide a strategiassessient ofthe potential

effects that marine renewable energy devices (e/and tidal) will have on the
environmentof Guernsey, Herm and Saflkhe information within the REA report
should be used to guide the development of strategic planning and energy policy.
The report will alsobe used to inform thduture work of regulatos andenergy
developerdo gather more information regarding the nature of our marine
environment, both at a strategic level and relating to specific deployment sites. The
report will allow the establishment d legislative framework and a procedure for

the consenting of development.

The REA identifies, evaluates and describes the likely significant effects, both
positive and negative, of developing marine renewable energy. In keeping with
best practice, the Precautionary Principle has been used througheu

assessment. This means that where there is uncertainty relating to potential
effects, or a lack of information on which to make accurate predictions, then the
FaaSaaySyid KFa FaadzYSR || Wg2NmRiG OFasSQ
mind that, of the large number of impacts listed, it is unlikely that all of them

would occur.

¢CKS GSN)Y WAAIAYATAOFYy(H Sreigicad Qdakksio adza S R
effectthat may occur and which regulators and developers need to consider in any

proposastfor development. Effects have been categorised as having significance of
either $hajorQY¥hoderateQor $hinorQ @  th&skdéon theisensitivity and value of

a0
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changethat will be brought about through the identified impact. An effect of
Yhajorcsignificance may not necessarily prevent developmentdouidindicate
where further action will be needed to avoid, minimise or offset environmental
problems (referred to amitigation).

¢ KS 62NR WY8ogdhdt ohly seférSoyplar and animal life, together with
their habitats For the purposes of the REA amdkéeping with globally accepted
best practicethe termalso covers impacts on the sea and-bea, human kings
and their existing health, transportation, resources, industry, culture and
landscapes.



2.2 Study Area
The study area that will be covered by the REA includes:

o0 All of the territorial waters of Guernsey and Sark, to within 3 Nautical Miles
of the coast;

o Intertidal and coastal areas within 200m of the shore (at MHWS) where
landfall and connection infrastructure are considered to impact.

The study area is illustrated in Figd below. An explanation as to how the
study area was identified @soprovided in Chaptet of the REA

Figure 2.1¢ Study areaimage¢ GREC)
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2.3

Scope

In the context of the REAhe term¥Y | NAY S NByYy Sgl ot SaQ N
devices onlas follows:

0 Shoreline wave
0 Nearshore and offshore wave
0 Tidal Stream
Examples of different types of device are shown below.

Figure 2.2; Typical tidal turbine(image- www.tidalgeneration.co.uk)

The States report of June 2008 focused attention on tidal power. The REA has also
covered wave energy due to its similar r@gments for subsea cabling and the
similar scale of its anticipated environmental effects. Howeveragsessment of
wind energydevices has been specifically excluded from the scope of the REA
There area number of reasonfor thisrelating to their grceived environmental
impactand effect orradar used iraircraft navigation Additionally if offshore wind
wereto be considered, there would be a dominance of the analysis of this
technology in the REA and this would divert resources away froragb@sment

of tidal and wavetechnologieghat are currently preferredby the States of
GuernseyWind energy can be evaluated at a future datel incorporated into

the REAshould it become desirable to do sBimilarly, he assessment didal

range solutios (eg. barrage, lagoohps been specifically excluded from the scope
of the REA for a number ofasons, again relating to perceived impact.

&
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2.4 Objectives

As defined in the Scoping Report of October 2009 ntlagn objectives of the REA
are:

0 To assesst a strategic level, the potential effects wfarine renewable
energy devicesn theenvironment

0 To avise and supporthe States of Guernsen the development and
implementation of strategy for marine renewable energy anahform the
future developmat of planning guidance for developers

o To inform the projectevel decisiormaking process for all stakeholders
(includngregulators and developers)

o0 To identify the key issues and data gaps and to inform future phases of
assessment, both at a strategicregional leveand at an individual project
level.

0 To provide information for use in the developmentaoeparate rarine
spatial plan for Guernsey

o To form a vehicle for public and stakeholder engagement.

2.5 Development Scenarios

In order to gain amnderstanding of the effects of marine renewable devices on
the environment, certairdevelopmentscenarioswvere established Thesehave
allowed the team of specialists who have undertaken the assessment to have a
common understanding as to the possibleanttof development that could occur.
They also allowed the team to identify if there were any distinct thresholds at
which the development of marine renewable energy would start to have an
unacceptable impact on the environment. Therefore, the following seenarios
were considered:

0 A minimum development of 100 Megawatts (MW) installed capacity
0 A maximum development of 230 MW installed capacity

The development scenarios reflectthe potential size of the marine energy
resources that exist within the watermround Guernseas identified in initial
studies by the Robert Gordon University, Aberdddowever the scenariosvere
not specific regarding the actual location or size of any individual arrgyoup of
devices This was so that the specialists lre tvarious fields of investigation could
reflect upon the relative sensitivity of different parts of the study area.



2.6

Study Limitations

There are a number of items of general interest or concern that relate to the

development of Renewable Energy Potitgt, although beyond the scope of the

REA, are being addressed through irdepartmental discussions within the States

of Guernsey. It is fully acknowledged that the development of renewable energy

cannot be carried out in isolation fromthe manyoth&d® I & 2F { GF GSaQ LI
are influenced.

Furthermore, the following should be considered when reading the REA and this
NTS:

0 There are gaps in our knowledge of the marine environment. The study
area is extensive and there is limited information avaddblk certain
topics and locations. For example, the location and populations of benthic
(seabed) species is generally poorly understood. It is intended that these
gaps will be addressed in the future through a number of strategic surveys
and investigatias, or by devi®pers during their own projecpecific
investigative work and Environmental Impact Assessments (EIAS).

0 There are many types of marine renewable energy devices, ranging in their
stage of development from concept, through prototype/demonstnato
pre-commercial. For this reason, the study has focused omg#meric
characteristic®f a number of commonypes of wave and tidal flow energy
devices

o Our knowledge of the effects of the devices on the environment is not well
understood for somedpics. Such topics include: submarine noise; the
potential for collisions between fish, birds or mammals and the devices;
and the likely behaviour that animals will exhibit in response to these
effects.

o Given the above limitations, there are further uncartties over the
cumulative effects of two or more device arrays in any given area.

o Actual locations of wave and tidal power arrays have not been determined.
The REA has focused on generic impacts.

The production of the REA will not relieve developerthefr responsibility to
provide projectspecific Environmental Impact Assessments (EIAS) in support of
environmental consent applications. It is likely that these will require the
preparation of Environmental Statements together with more detailed
investigations, including surveys.

The REA is predominantly a desk study and, to date, no new survey work has been
undertaken within its scope. Therefore, there remain a number of gaps in the
baseline data after production of the report.



3 The Environmental A&ssment Process

3.1 Overview

The development of the REA fits within the following potential strategic process to
identify, monitor and control environmental impacts from marine renewable
SYSNHe ¢AGKAY DdzSNyaSeQa ¢l GSNERO®

Figure 3.1¢ The environmental asessmentand planningprocess

| Identification of Concept of Marine Renewable Energy for Guernsey
I

Energy Policy Repagtune 200& Recommends establishment of shadow commission

I
Formation of GREC Shadow Commission (January 2009)

States Debate June

PREPARATION

Tidalresource
modelling (March
2010)

Collaton ofenvironmental
data into a Geographical
Information System (GIS)

Formation ofGuernsey
Renewable Energy Forum
(GREF

REA Scoping Report
(October 2009)

Consultation on Scoping
Report (December 2009)

Verification ofmodel

[

Draft Regional
EnvironmentaAssessment

Establisiment of
environmental
consentingprocess

Consultation on REA(g.2010)

INVESTIGATIONS

Strategic surveys and
investigations

2009- approves Biet
RQOGFG F2NJ |
to develop Law for
Establishment of
Commission (GREC)

Preparation of Law to
establish GREC as
Consentina Authority

Enactment ofaw to
establish GREC as
consentingauthority

Identification ofinitial preferred
renewable energy deployment
zones (Zoning)

using tidal flow (REAY, Juy 2010
measurements T
I
Modifications- FinalREA
STRATEGIC
SURVEYS &

Secondary legislation (Ordinance) tdfide
consenting process

GREC ezives initial enquiries from developers and
selects preferred developer for each site.

Additional Strategic surveys and investigations

Project specifisurveys and EBX consenting

PROJECT LEVEL

| Discharge of consent conditions by developers |

| Deployment |

| Operation environmental monitoring |

| Decommissioning |




3.2

3.3

Environmental Consenting

A review of current legislation has indicated that there remain significant gaps in
the law regarding the deployment of marine devicéherebre, draft primary
legislation has been prepared to alldiae States of Guernsey (through tBREL

to control and provide environmental conseiar marine renewable energy
developments. This legislatios expected to be enacted summer 2011

Further tothis, secondary legislation (Ordinance) will be prepared in order to
define the details of the consenting process. This will be modelled on existing
processes that are operating in the UK and Alderney.

Further Strategic and Project Specific Inve$itge

The REA has identified further investigative work that will be undertaken in support
of the development of marine renewable energy. These are defined as either:

e Strategicg Surveys or further studies that will help us both to gain a better
understandng of our marine environment across the whole study area
and to allow the identification of the preferred deployment sites. These
surveys and studies will either provide information about the effects of the
development of multiple deployment sites, orlpaus to understand
generic impacts that will apply to a number of device types.

e Project Specifig Surveys or analyses that will directly benefit the
development of an individual site, such as a dethseabed survey or a
projectspecific navigation risassessment.



34 Assessment Process
The following framework provides an outline to the approach taken to the REA.

A.  Establishing the scope of the REA

This was achieved both througie production of the Scoping Report in
October 2009 and thragh the associated public consultation.

B. Assessing the effects of the marine renewable devices

The following tasks were undertaken:
0 Theestablishment of development scenarios for assessment.

0 The establishment of common assessment criteria to categorize th
significance of potential environmental impacts.

0 The collation and review of existing environmental information
within the study area.

0 The assessmerif potential impacts (positive and negative). These
were considered in terms of the size of impact, samsitivity of
receptors, and the likelihood and significance of the risk.

0 The consideration of mitigation measures to avoid or reduce the
impacts.

0 The determination of what future investigatiomsuld be required
to improve any gaps in knowledge, incluglipostconstruction
monitoring plans.

C. Production of theRegionalEnvironmentalAssessment (REAReport

Together with this NofTechnical Summary (NTS), the REA is the main report
that records the work of the desk studlg may be downloaded from the
GREQ@vebsite(www.guernseyrenewableenergy.cmr viewed in paper

form at the public buildings shown in section 1 of this NTS.

D. Consulting on the results of the REA
This will follow the publication of thREA in July 2010.

It should be noted that the assessment has considered all of the potential impacts
that may occur. At the strategic level at which the REA is presented, this must
consider all possible combinations and must assess the wasg scenariprior to
mitigation. In this way, the REA may be used to identify environmental risks and to
plan for their effective reduction, monitoring and control. There is much that can
be done to reduce or eliminate the risk of environmental halfithe

recommendtions of the REA amroperly implementedihen the risks can be
adequately controlled.

1C
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Assessment Results

This sectiorof the NTS (pages 11 to 43pvides an overview of the key findings of
the assessment, listed under each specialist topic consitidtach subsection

covers the hseline (existing) data, impaassessment and potential mitigation
measuresThe results of each specialist investigation have been drawn together in
the Summary of Key Impacts in section 5. This allows comparison and a
considerationrelative significancef each investigationThe following topicand
specialist fields of enquiry were considered by the REA:

Table 4.1¢ List of topics covered in the REA

REA NTSSection Ref
Section | Title (this document)
Ref
Physical Maine Environment
4 Geologyand Sediment Transition 4.1
5 Marine Processes 4.2
6 Water Quality 4.3
Marine Biological Environment
7 Benthic Ecology 4.4
8 Pelagic Ecology 4.5
9 Birds 4.6
10 Marine Mammals 4.7
Marine Human Environment
11 Commecial Fisherieand Mariculture 4.8
12 Recreational Fishing 4.9
13 Marine and Coastal Historic Environment 4.10
14 Existing Submarin€ablesElectrical Gridand 411
Connectivity
15 Shipping and Navigation 412
16 Tourism and Recreation 4.13
Other Topics
17 Noise 4.14
18 Air Quality 4.15
19 Landscape and Seascape Character 4.16

It was considered important that appropriate skills and experience wesegl in

the production of the REA. Wherever possible, specialists were sought from within
Guernsey or elsewhere the Channel Islands, including from within the various
{GFrGSaQ RSLINIYSyida | yR efpert@ewasn@2 y adz G yi
available orsland, then certain topics were covered by academic organisations

and consultantérom the UK. In this way, knwledge gained in the production of

the REA could be retained within Guernsey as much as possible. A full list of

authors is provided in the REA.

11
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4.1

Geology

Baselineg

Published information includes nautical charts, British Geological Survey (BGS)

geolagical maps, reports and peeeviewed scientific papers.

Figure 4.1- Solid (bedrock) geologgimagec¢ BGS)
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A general description of the solid (bedrock) geology indicates a heavily faulted area
of limestone, chalk and sandstone, interrupted by a nunfégneous (volcanic)
intrusions. This is overlain on the seabed Buperficial (recent sedimentary)

geology of various sediments. These include areas of sand, gravel andscobble
some of which support significant amounts of d#@. Conversely, some eas are

swept clean of all sediment due to strong tidal flows.

There is good information available, which includes a classification of the
sediments in terms of both grain size and distribution. The surface of the seabed
ranges in topography, from largaflareas to areas of underwater cliffs and rocky

pinnacles.

Potential Impactsg

Clearly, the seabed conditions will influence the choice of foundation to be used in
the construction and fixing of renewable energy devices. It will also determine the
desig and routing of electrical cables along the seabed. The interaction of marine
energy devices with tidal flows could lead to the establishment of new areas of
sediment scour or deposition, both on the seabed and onshore. This could lead to
secondary enginering challenges, with regard to the design of foundations and
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cables, and also to secondary risks to habitat through the smothering of the sea
bed.

Mitigation (actions to eliminate or reducenvironmentalimpacts) ¢

Primary mitigation measures includereéul site selection in combination with
achieving a better understanding of the skad conditions across the study area.
This may be achieved through strategic surveys of thebselsto improve on the
information currently available on nautical charts.

In order to address gaps in the data available to any specific project, detailed
bathymetric(seabed depthaind geophysicgkound reflection and magnetic)

surveys should be completed, together with activities to model sediment
movements. Borehole investtjons should be undertaken in order to provide
samples for testing and analysis. These measures would allow a better
understanding of the engineering parameters of the seabed and the significance of
any risk of scour.

Figure 4.2 Granite outcrop at La&8ine Bay, Guernsey (photo
www.guernseyimages.com)
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