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This report presents a draft version of the sdienguidelines which will be developed under theafi deliverable with the same
title. The structure and contents of the presetivetable correspond to the high level protocolsi@n which will also be
integrated and developed in the final protocol oriEbnmental Impact Assessment for marine energgwables.
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1 INTRODUCTION

Environmental assessments are conducted to undératad evaluate the potential environmental effe€ts marine renewable
energy project and to promote the sustainable dpwant and implementation of ocean energy projette assessment should
be used by stakeholders and consenting or regylatodies to inform the decision making process freoncept to
decommissioning. An environmental assessment o&i@dne renewable energy project should be conducterientify, predict,
evaluate and classify the potential environmentadl docio-economic impacts (beneficial and harmfum concept to
decommissioning; recognize and evaluate possibteutative impacts of the project itself and in condtion with other projects
and / or marine activities; contribute to site sétn by identifying significant environmental asdcio-economic features of the
possible deployment areas, by estimating their iteihg to the project characteristics (baselinengy outcomes); identify
appropriate mitigation measures for harmful impaastablish a monitoring programme for the deplaytneoperation,
decommissioning and post-decommissioning stagessuto with and inform stakeholder groups and thélipuin general;
propose and implement environmental managememtres;tinform the project development process.

The environmental analysis is normally reportedhsy results of the Environmental Impact Assessr(el#t). In the European
Union, regulation on EIA is established in the sdled EIA Directive (85/337/EEC, amended by Direeti97/11/EC and
Directive 2003/35/E§). This Directive refers to other two DirectivesWild Birds Directive and Habitats Directive — oreth
nature conservation policy in the European Uniolh.afeas classified under these Directives forneaslogical network known
as Natura 2000. Although the EIA Directive has besiewed, it does not specifically address wawe tidal energy projects due
to the relatively recent development of these teldmies. Although there is a lack in legislation environmental impact
assessment for ocean energy projects it is reakt@ipresume that related legal instruments véllupdated as the wave and
tidal energy industry develops. Therefore, regataton EIA is supposed to become an essential elefoerallowing ocean
energy schemes.

An EIA usually comprises the following phases:
e Screening: which identifies the areas of legistatioder which the project falls;

e Scoping: which establishes the boundaries of thesitigation, the assessments and measurementsecqand any
assumptions to be made;

« Baseline survey: which describes the state of ther@enment at the deployment site and in surroupdireas, prior to
any installation or deployment activity;

* Potential environmental impacts, both positive aedative; consultation report with feedback fralkeholders and
general public;

e Monitoring plan: for the deployment, operation, deenissioning and post-decommissioning stages ofptogect in
order to follow the ;

« Mitigation measures identification: to be implenezhto reduce or eliminate adverse impacts.

Since the environmental analysis can also be cersilda planning instrument, it would be desirabé it could form an integral
part of the project development from the beginniimgthis way, there are several environmental assest techniques (SEA,
ERA, LCA) which can be consulted / applied beforéufing conducting an EIA to inform and support thecision making
process of the device concept design and activglasning. The results of these complementary enwiental assessment
techniques / instruments can further be integratéde EIA report.

This report presents a draft version of the sdiengiuidelines of EIA for ocean energy projects gbiwill be detailed under the
final deliverable with the same title. Since ElAtie formal prescribed process for the effectsssssent of certain public and
private projects on the environment, the outlinghef present document assumes roughly its sequanteopics. Part of this
deliverable contents were also included in the téglel protocol on EIA which provides a an approazithe development of the
detailed protocdl The information produced in this report considées ocean energy project’s phases / steps presienfégure
1.

2 PLANNING AND MANAGEMENT OF THE ENVIRONMENTALASSESSM ENT

The environmental assessment is a process thdiecannducted at different levels. Environmental dotpAssessment (EIA) is
the traditional approach that has been widely useatddress environmental impacts of a given profethtegic Environmental
Assessment (SEA) is a more recent mechanism fotifgimg and assessing the likely significant eonimental effects of a plan
or programme and its alternatives. SEA and ElAtadds that share a common root - impact assessrhahthave different
assessment foci: strategies for future developmithta high level of uncertainty in SEA; proposalsd measures, concrete and
objective, for the execution of projects in EIA [1]

SEA is considered a policy-aiding tool that helpgamisations, plan developers and authorities isider the effects of plans and
programmes in a structured way and to demonstnateenvironmental and other effects have been takeraccount during their

! A consolidated version is currently available be EU websitehttp://ec.europa.eu/environment/eia/eia-legalcdrtiex
2 This initial document will explain the objectivestrategic needs and principles relevant to theopod; it will form the
foundation from which the full protocol will be deleped within the project.
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preparation. SEA application is recent. In Euroje, SEA Directive (2001/42/EC) entered into foroe2004 and thus few
examples of its application are available. In UKe tScottish government conducted an SEA for maramewables. This
document was concluded in March 2007 [2] and cotlesentire west and north coast of Scotland tdstance of 12 nautical
miles offshore based on where the main wave arad te&bource areas are located. In the UK, a sefi&EA reports covering
offshore energy (wind offshore, offshore oil and gad gas storage) have been published with afigpB&A report targeting
renewable wind published in 2009 available over ittternet [3]. Outside of the European Communityaraples of the SEA
process application to offshore energy sector amdlable for Canada, where the Offshore Energy Emvhental Research
Association (OEER) was commissioned by the Novai&dodepartment of Energy to carry out an SEA foegsin tidal energy
development in the Bay of Fundy [4]. When availalEA results should be taken into account forarirenmental assessment
planning of a given project on marine renewablagne

The EIA is a more specific tool which aims to ewtuthe environmental viability of the project. feats requiring an EIA should
undergo a preparation step which involves severatiderations over a wide range of issues includiggtiming and type of
assessment that should be considered during thecprphase development. A scheme regarding thenginaind type of
environmental assessment concerns is presentedurerL.

Risk assessment or analysis is a well establistetagement tool for dealing with uncertainty. Enmireental Risk Assessment
(ERA) is a generic term for a series of tools aghhiques concerned with the structured gatheffimyailable information about
environmental risks and then the formation of agjudnt about them. EIA and ERA are very similar @pts since they have
broadly the same goals, which is to inform decisimkers on the frequency and magnitude of adversérammental
consequences. However a major additional aspevida® by ERA is the probability that it gives foparticular impact to occur.
A risk assessment framework has already been peddos large renewable deployments (offshore wjBg)
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Figure 1Scope and time line of the environmental assessntewave and tidal project phase sequence and envinmental
concerns during the process.

3 BASELINE CHARACTERIZATION OF ENVIRONMENTAL COMPONENT 83

The protocol for the baseline characterization ddcribe a systematic approach to identify enwiremal and social factors that
may affect site selection as well as monitoringuiegments during the deployment phase. The enviemnah sensitivity is also
important, which determines the extent and varigtydata gathering from a given site. A rationale &haracterising the
sensitivity of a site should be developed, congideprevious experience on marine environmentatasttarization of offshore
energy projects. The protocol will also list theykespects of the receiving environment that shoagda minimum be considered
in environmental assessment of a site (includingrenmental, commercial and leisure uses).

Several recommendations will be considered undemptiotocol development. Site specificity is an imant factor that should
determine the requirements for baseline charaatesis Thus data gathering should utilise any distadd protocols that are
appropriate to the site. Furthermore, any amendsmengeneric protocols required to deal with sfgec#fic issues should be
based on expert advice, taking full account of @nalytical framework within which the data collectiis nested. It is also
important that data collection programmes addréss issue of variability (seasonal and inter-annwal) that subsequent
monitoring can demonstrate environmental effectthatappropriate significance levels. Particuldergton should be paid to
environmental characteristics that correspond éaigks identified for the designs under considenat

% This section of the protocol is closely relatedéation 6 below “Guidance on monitoring methodadsbi
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4 POTENTIAL IMPACTS AND MITIGATION OPTIONS

This section of the protocol will present the b$the potential impacts (environmental and socor®mic) described so far to be
related with wave and tidal energy schemes. Th®mpto minimize or mitigate those impacts will lited as well. As far as

possible, the protocol will address impacts of Endevices and potential impacts of large scalgepts (farms) as well as the
mitigation measures that can be applied duringptiogect phases. The possible environmental bengditsed during the project
deployment will also be considered and informatiaps and issues for future research will be idiexdtifSome of the principles
that should be taken into account in the envirortalémpacts identification step were already idiéedi and are listed below:

* The likely physical constraints of a particular @evdesign on marine biota must be identified amoere appropriate,
minimized at the design phase;

* The generic and critical uncertainties of the dedienvironmental effects that require further bassearch should be
identified;
e The list of the potential environmental and soao+@mic impacts in a specific site should be piimed ;

« Life Cycle Analysis should follow the standardizguocess established by the International Orgawizatior
Standardization (ISO, 14000);

e The selection of mitigation measures should giverjly to avoidance of impacts, then minimizationdafinally
restoration.

5 TOOLS FOR IDENTIFICATION AND EVALUATION OF IMPACTS  (INCLUDING
RISK ASSESSMENT)

A number of tools and methodologies have been iifilethtand developed to conduct environmental assests. Some of them
(e.g. checklists and Geographical Information Syshe can be used in several EIA steps. Resultshefr anethods or techniques
can be integrated or added to the environmentakas®nt (e.g. Environmental Risk Assessment amdQytle Assessment).

This section of the protocol will list and briefigescribe the most suitable tools and methodolotsiebe applied in the
environmental assessment using, wherever pos&kéanples of its application on marine renewablgegts. The list of tools
and methodologies concern the most sensitive coemisno the potential impacts of ocean energy ptejeeferred in the
previous section.

6 GUIDANCE ON MONITORING METHODOLOGIES

This section of the protocol will address the pgg® of the environmental monitoring considering itmoimg planning,
monitoring considerations during project phasestéillation, operation, decommissioning and postdeuisioning). A number
of principles concerning environmental monitorirfgtee devices have already been identified. Thégoads:

* Should quantify the presence and extent of key atgpaf the device deployment and supporting a&iwion the
identified environmental sensitive issues;

e Should take into account the natural temporal g@edial variability of the site;

* Should be performed throughout device installatioperation decommissioning and post-decommissiopi@gods
during prototype sea-trials and commercial openasicales in line with recommendations from regutgnd current
state of knowledge regarding specific potentialactg;

* The monitoring plan should follow an adaptive maragnt process in order to identify and respondncertainties
regarding the project’s effects;

e Should incorporate a monitoring plan that:

o Follows an adaptive management process in ordedentify and respond to uncertainties regarding the
project’s effects;

o Provides a rationale for the type, number and éradf measurements according to the key envirotahen
aspects identified in the baseline survey; whessibte, reference protocols or methods/ instruntiemahould
be used,;

< Should utilise any appropriate established dathegatg protocols; as for the baseline survey, wer@ossible should
address issues of variability (seasonal and intesal) in order to evaluate potential environmeaftdcts;

e Should perform an assessment on the interferencedfiple devices on the receiving environment iablish
appropriate array spacing and assist the desigmedfnal deployment arrangement;

« Should consider data analysis techniques befoeeatdiection procedures are chosen
e Should make results available to stakeholderswahdrever possible, to other developers;
* Should provide a context for the use of numerioal statistical models in the quantification.
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7 PUBLIC PARTICIPATION

This section of the protocol will provide a contdrt the public participation in the environmentdsessment of a marine
renewable project. Guidance for the identificatidrihe target audience will be presented as wethasnost suitable techniques
that can be used to approach the public in genEhal.possible conflicts are going to be identifead the way to incorporate the
results of the public participation in the decisimaaking will be discussed.

8 CONCLUSIONS

The protocols to be produced will be a balancedaagh between scientific, legislative and industtgrests in order to optimize
effort. Since the industry is still in an early gtaand few case studies are available, therellisadirge degree of uncertainty
regarding what environmental impacts will resutinfr deployments. The protocols that will be delidestould therefore be
considered as guidance or best practice accorditiget experience available to date. Where possifiermation gaps will be
identified in order to enable the protocols to @eohs understanding of impacts improves. The cdrafepdaptive management,
which is stressed throughout the document, alsmwages the methodologies to be modified / improasdknowledge
progresses.
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