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Summary

This report includes a revision of the legal instants regarding the environmental requirement$efconsent procedure for
ocean energy schemes in European Union, its Mei8ts®es and other countries where tidal and waveggrechemes are
operating. The perspective of incoming future Eeaplegislation (e.g. the role of the Water Frant&viirective and the future
Marine Directive) in the development of ocean egpesghemes is discussed and examples of legislatignirements for other
technologies such as wind offshore are presenteddier to find similarities.
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1 INTRODUCTION

As the concepts of energy extraction technologiesiirrents, tides and waves in the oceans arerimgtdew devices have
been deployed and tested and even fewer enviroainstuidies of these technologies have been caouédThere is a lack of
appropriate legislation specifically for these paig and a need to establish some coherency ifighdsin order to promote an
international standardization of environmental $ésjion requirements. Furthermore, the specificatiof the Environmental
Impact Assessment (EIA) of tidal and wave energyjquts is not only a legislative requirement bigoahn assurance of the
projects sustainability, a promoter of public ade@pe and a benefit for industry, making the profeore attractive to investors
and governments who traditionally have seen enwiiemtal concerns as a barrier.

A common baseline for environmental legislationuiegments could help in the establishment of futlegislation so that no
country could benefit from a more environmentakymissive legislative framework to deploy projettshis is to occur, the first
step to achieve compliance between environmengil&ion requirements, within European countrizs) be the review of the
existing legislation at National level as well &® tcontext of incoming legislation at the Européawrel (Water Framework
Directive and Future Marine Directive). The potah&nvironmental impacts of the converters instialteand operation should
accompany this process according to the technpedifications of their concept. In addition, theokxion of the environmental
legislation developed to accommodate other teclymedonamely offshore wind energy, can also playngportant role to drive
the process and prevent potential legal gaps.

This report includes the results of an environmidegislation revision for both in the European timiand Member States where
tidal and wave energy schemes are operating (DdqrRartugal, Spain and United Kingdom). The envinental legislation on
marine energy extraction in other countries outstdeope (United States, and Canada) will also besidered for comparison.
The legislation requirements for offshore wind wié also reviewed for United Kingdom, Netherlandsl &enmark. The
perspective of incoming future legislation (theeralf the Water Framework Directive and the futuraride Directive) in the
development of ocean energy schemes is also destwssl examples of legislation requirements foeiotachnologies such as
wind offshore are presented in order to find sintikss in paths to legislative compliance.

2 A REVIEW OF EXISTING LEGISLATION

There are a number of international treaties asttiments which regulate some aspect related witiramental impact of
energy activities. These range from access to grrespurces, through to the conduct of energy iietivand finally to regulation
of the movement and sale of the end product.

The development of legal instruments to regulate énvironmental impacts of a given activity is nali;m based on the
procedures for the Environmental Impact Assessnidrgse usually cover the range of the activity fithi construction through
the operational phase to final decommissioning.

2.1 EUROPEAN AND INTERNATIONAL LEVEL: INSTRUMENTS WITH IMPACT ON OCEAN ENERGY

2.1.1 Environmental Impact Assessment Directive and ¢leged Habitats and Wild Birds Directives

The concept of EIA, developed in United States9@@ in the context of the National Environmentalié3oAct (NEPA), has
spread widely. In the European context, this conégpused in the Directive 85/337/EEC (so called A Directive) on
assessment of the effects of certain public angateiprojects on the environment. Amendments tcEti#eDirective have been
introduced (Directive 97/11/EC and Directive 20@EC) and a consolidated version is currently adé on the EU website
[1]. The EIA Directive refers to other two Direatis (Wild Birds Directive and Habitats Directive) the nature conservation
policy in the European Union (Table 1). All aredassified under these Directives form an ecolognegivork known as Natura
2000.

Although the EIA Directive has been reviewed, iedmot specifically address wave and tidal energjepts due to the relatively
recent development of this technology. The EIA Blinge outlines which project categories shall bedenaubject to an EIA,
which procedure shall be followed and the contérihe assessment. Project categories are splitdegtvnnex | for which EIA
is compulsory and Annex Il for which EIA is depenti®n whether significant environmental effects nomgur. Although a
number of energy project categories are include@innex |, wave and tidal energy projects could dmywithin Annex Il under
the category of “Energy industry: (a) Industriastiallations for the production of electricity ('-.Projects outside Annex | may
still be subject to EIA depending on their natwiege and location either in accordance with (natilyh pre-determined thresholds
or on a case-by-case basis (Article 4 (2); [1]]). [Bor such pre-determined thresholds or caseasg&xamination, the developer
should include the relevant selection criteriacsgtin Table 2 (Annex III of the EIA Directive).

As can be seen in Table 2, the proximity to thestaa to a site designated under an EU DirectivaAdid Birds or Habitats
(Table 1) will be significant factors in assessiig impact of the proposed activity and whether EArequired [2]. The
distribution of the types of inshore and offshombitats classified under the Habitats DirectivehimtEU Member States is
presented in Table 3. The protected offshore hiasbétige those in Annex | of the Habitats Directikiattoccur beyond 12 nautical
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miles offshore. Under this situation, there ardeast two classified offshore Habitats: “Reefs” {iwa 2000 Code 117band
“Submerged sandbanks” (Natura Code 1110he Habitat “Sub-marine structures made by legkjases” (Natura 2000 Code
1180 can also occur beyond the 12 nautical miles. lal& important to note that several marine spediesuding the
harbourporpoise Rhocoena phocoehabottlenose dolphinTursiops truncatysand monk Konachus monachyiscommon
(Phoca vituling and grey fflalichoerus grypusseals are listed in the Habitats Directive fotgntial site selection. Bird species
listed in the Birds Directive may also qualify [4].

Table 1 Europeariegislation to be considered for environmental inifEssessment of wave and tidal energy schemel ateas
that are protected under the Birds and Habitatsdiiires form an ecological network known as NATURZ00.

Directive Content

85/337/EEC EIA Directive Requirement of an environtaéimpact assessment before building permisddares not mention
specifically marine energy technologies

92/043/EEC Habitats Directive* Requirement on thesesvation of natural habitats and of wild fauna dlora; establishes the

creation of Special Areas of Conservation (SACs aotepted sites assigned under this Directive;
the habitat types and species concerned are listdte Annexes | and ll; the list concerns habitat
types and species that are considered to be maseith of conservation at the European level).

79/409/EEC  Wild Birds Directive* Requirement on thenservation of wild birds; establishes the creatibispecial Protected Areas
(SPAs are high level protected sites classifiedgreement with this Directive; the species which
are involved are listed in Annex | as well as add#l regularly occurring migratory species).

Table 2 Text of the Annex I, with respect to the seleaticriteria referred in article 4(3) of the EIA Bative (85/337/EEC).

Topics Criteria

- The size of the project
- The cumulation with other projects

1. Characteristics of projects - The use of natural resources
The characteristics of projects must be consideasthg - The production of waste
regard, in particular, to: - Pollution and nuisances

- The risk of accidents, having regard in particuarsubstances or
technologies used

- The existing land use

- The relative abundance, quality and regeneratipaaty of natural
resources in the area

- The absorption capacity of the natural environmepaying
particular attention to the following areas:
(@) Wetlands

2. Location of projects (b) Coastal zones
The environmental sensitivity of geographical arkkely to (c) Mountain and forest areas
be affected by projects must be considered, haréggrd, in (d) Nature reserves and parks
particular, to: (e) Areas classified or protected under Member States’s

legislation; special protection areas designated MBmber
States pursuant to Directive 79/409/EEC and 92/4G/EE

(f) Areas in which the environment quality standards town in
community legislation have already been exceeded;

(9) Densely populated areas;

(h) Landscapes of historical, cultural or archaeoldgica

significance.
3. Characteristics of the potential impact - The extent of the impact (geographical area arelcfizhe affected
population)

The potential significant effects of projects mstconsidered
in relation to criteria set out 1 and 2 above, hading regard
in particular to:

The transfrontier nature of the impact
- The probability of the impact
- The duration, frequency and reversibility of thepamt

! Reefs: submarine, or exposed at low tide, rockgtates and biogenic concretions, which arise fioenseafloor in the sublittoral zone but
may extend into littoral zone where there is amterrupted zonation of plant and animal communifidgese reefs generally support a zonation
of benthic communities of algae and animals speni@ading concretions, encrustations and coratdgeoncretions ([3], [4]).

2 sandbanks which are slightly covered by seawatail dimes: Sublittoral sandbanks, permanentlyrseiyed. Water depth is seldom more
than 20m below Chart datum. Non-vegetated sandbankandbanks with vegetation belonging to Zlmsteretum marin@and Cymodoceion
nosodad([3], [4])-

% Submarine structures made by leaking gases: Speatssub-marine complex structures, consistingooks, pavements and pillars up to 4
metres high. These formations are due to the agtioegof sandstone by carbonate cement resultorg fmicrobial oxidation of gas emissions,
mainly methane. The methane most likely origingtedn microbial decomposition of fossil plant maggsi The formations are interspersed
with gas vents that intermittently release gas.s€ifermations shelter a highly diverse ecosystet lrightly coloured species ([3], [4]).
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A report of the World Wildlife Fund ([6], [7]) iddifies those sites that potentially qualify as seeahd submerged sandbanks in
Northeast Atlantic and North Sea, in accordancé Wit Interpretation Manual and Requirements ofEbeHabitats Directive
[4].These sites are presented in Figure 1 to Figuamd their delimitations (not presented) areitbetan tables of the referred
report. The avoidance of environmentally sensitiveas and the location of the project further affshare less likely to impact
near shore currents and communities.

Table 3 List of existing marine habitat types for diffetdviember States [5]. P means Present; A means Ala@means that no
data are available. The analysis includes presafsgnce or “not-applicable (-) for both inshord affshore habitats.

European Union Countries

[%)
ke
Habitats type x > g =
yP E ¥ © o 5 8 o g % S of
= = = o I= 154 c 7] 2 c o g
f=) c = c £ d 8 > £ £ T @ =¢
0] 3] c © [ = O © Q o o = c £
m @) L LL O O = = Z o n " DX
Number  Description Inshore/Offshore
Baltic
1110 Sandbanks Atlantic / North Sea P/P
Mediterranean
1120 Posidoniabeds Mediterranean
Baltic
1130 Estuaries Atlantic / North Sea
Mediterranean
Mudflats and Baltic

1140  Sandflats not Atlantic / North Sea
covered by sea

water at low tide Mediterranean

Baltic
1150 Coastal lagoons Atlantic / North Sea
Mediterranean

L hall Baltic
1160  -Ar9e shallow = ntic 7 North Sea
inlet and bays >
Mediterranean
Baltic
1170 Reefs Atlantic / North Sea
Mediterranean
Submarine Baltic

1180 structures made Atlantic / North Sea
by leaking gases  Mediterranean

Submerged or _ Baltic
8330 partially Atlantic / North Sea
submerged caves Mediterranean
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a) b)

Figure 1 Implementation of the European Union Habitats Elive Offshore [7]. Reefs around: a) United Kingdand Ireland; b) Portugal.
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a) b)

Figure 2 Implementation of the European Union Habitats &ive Offshore [7]. Submerged sandbanks arounttnéed Kingdom and Ireland; b) Portugal and Spain.
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b)

Figure 3 Implementation of the European Union Habitats Elive Offshore [7]. a) Reefs and b) submerged sankibaround
Spain and France.
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If the project is decided to be subject to an Bhg developer should supply the information spediin Table 4 as soon as the
Member State (or its competent authority) consttler information “relevant to a given stage of tmsent procedure and to the
specific characteristics of a particular projecttywe of project and of environmental featuresliik® be affected” and if “a
developer may reasonably be required to compikeittiormation having regard, inter alia, to currknbwledge and methods of
assessment” (Article 1(2)). In accordance to tthis,information to be provided by the developerusthanclude at least (Article

5(3)):
- “Adescription of the project comprising information the site, design and size of the project,
- Adescription of the measures envisaged in ordevtid, reduce and, if possible, remedy significahterse effects
- The data required to identify and assess the nif@nte which the project is likely to have on thevigonment,

- An outline of the main alternatives studied by teveloper and an indication of the main reason$i®choice, taking
into account the environmental effects,

- A non-technical summary of the information mentide the previous indents.”
Table 4 Text of the Annex IV, with respect to the selent@iteria referred in article 5(1) of the EIA Ditéeve (85/337/EEC).

Topics Information to be supplied by the developer
1. Description of the project including: - A description of the physical characteristics @& thole project and
the land-use requirements during the constructimhcgerational
phases

- Adescription of the main characteristics of themmoduction
processes, for instance, nature and quantity ofterials used,

- An estimate by type and quantity, of expected resscand emissions
(water, air and soil pollution, noise, vibratioight, heat, radiation, etc)
resulting from the operation of the proposed projec

2. An outline of the main alternatives studied by deweloper and an indication of the main reasonshierchoice, taking into account
the environmental effects

3. A description of the aspects of the environment - Population
likely to be significantly affected by the proposed - Fauna
project, including in particular: - Flora

- Soil
- Water
- Air

- Climatic factors
- Material assets including the architectural andhaeological heritage

- Landscape
- Inter-relationship between the above factors
4. A description of the likely significant effects of - The existence of the project
the proposed project on the environment resulting -  The use of natural resources
from: - The emission of pollutants

- The creation of nuisances

- The elimination of waste and

- The description by the developer of the forecastireghods used to
assess the effects on the environment

5. A description of the measures envisaged to prevetuce and where possible offset any significadteese effects on the
environment

6. A non-technical summary of the information providedier the above headings

Another important part of the EIA exercise is palgarticipation. The EIA Directive “intends to alighe provisions on public
participation in accordance with the Aarhus Conieit(Economic Commission for Europe 1998) on publictipgation in
decision-making and access to justice in envirotalematters”. In this context, Member States shalsure that the
determination made by the competent authoritiesade available to the public (Article 4(2)). Théeefive opportunity given to
the public to participate in environmental decisioaking procedures is highlighted in Article 6(4dadetailed arrangements for
incoming and consulting the concerned public apuktted as well as the provision of reasonable{frames for the different
phases allowing sufficient time for informing theltic and for its effective participation in decistmaking. Public awareness of
marine energy based on accurate information is itapbin order to limit negative misperceptionseasfvironmental impact,
which can be raised by the population when limitédrmation is available.

2.1.2 Strategic Environment Assessment (SEA) Directive

The purpose of the Strategic Environment Assessii8#) Directive (2001/42/EC) is to ensure thangfigant environmental
impacts of certain plans and programmes are idedt#nd taken into account during their preparatiod before their adoption.

“The Aarhus Convention is the first internationaltiamient to address procedural human rights in anr@mmental context and sets a
‘benchmark for environmental democracy’. It estsiidis international minimum standards in respeits dfiree pillars: Access to environmental
information (Article 4); Public participation in ginonmental decision-making (Article 6); Accessetavironmental justice [2].
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The main objective is to help integrate the enwinent into the preparation and adoption of plans@egrammes liable to have

significant effects on the environment, by subjegtthem to a prior environmental assessment apldm@ing stage. It aims to

extend the principles of the environmental impasteasment, carried out at the individual projectileo the decision making at

strategic level. It is intended that at this lethed alternative approaches and their implicati@ngte environment can more easily
and appropriately be considered.

The plans and programmes defined in the SEA Directire those “which are subject to preparation anddoption by an
authority at national, regional or local level onieh are prepared by an authority for adoptiomtlgh a legislative procedure by
Parliament or Government and which are requiretkiglative, regulatory or administrative provisson

Under the SEA Directive the authority responsilolethe plan and programme will need to follow acsfi@ procedure during the
preparation of a SEA which includes the developnenan environmental report that examines the gt effects of the
proposed plan or programme, including reasonalderaltives, as well as other information listedhi@ Annex Il of the Directive
(Table5). The SEA content and level of detail should keidied after consultation of environment authasijtiehich should be
identified by each Member State. The environmetti@ity and the wider public must be early informeceffectively comment
on the draft plan or programme and accompanyingrtep

The SEA Directive, requiring strategic environmérdgasessments and consultations at an early stager@in plans and
programs, may assist ocean energy developersryirtgout the EIA [8].

Table 5 Criteria for determining the likely significancétbe effects referred to in Article 3(5) of the &Birective (Annex II).

Topics Characteristics

- The degree to which the plan or program sets adveork for projects and other activities,
either with regard to the location, nature, sizé aperating conditions or by allocating
resources;

- The degree to which the plan or program influeratbsr plans and programs including those
in a hierarchy
The relevance of the plan or program for the irggn of environmental considerations in
particular with a view to promoting sustainable elepment;

- Environmental problems relevant to the plan or paog

- The relevance of the plan or program for the imgetation of Community Legislation on
the environment (e.g. plans and programs linkedaste-management or water protection).

The characteristics of plans and
programmes, having regard, in
particular, to:

- The probability, duration, frequency and revergipidf the effects;
- The cumulative nature of the effects;
- The transboundary nature of the effects;
- The risks to human health or the environment @ug.to accidents);
The magnitude and spatial extent of the effectedoaphical area and size of the population
likely to be affected);
The value and vulnerability of the area likely ® dffected due to:
0 Special natural characteristics or cultural hedtag
o0 Exceeded environmental quality standards or limitigs;
0 Intensive land-use;
- The effects on areas or landscapes which haveogmaed national, Community or
international protection status.

Characteristics of the effects and of the
area likely to be affected, having regard,
in particular, to

2.2 NATIONAL LEVEL : EXAMPLES OF CONSENT PROCEDURES ON OCEAN ENERGY

The progress of ocean energy has varied acrossas@eeintries with the most advanced activitiesated in the UK and USA
[9]. The recent policy developments concerning eating procedures for demonstrations at sea irethesntries and the public
funding of an ocean testing facility (UK) are thaimreasons to explain the results presented iar&ig.

Legal frameworks are still under construction aady\between countries. Data from 2006 [9] shows #i@ong 26 countries in
which ocean energy is being developed, the Unitegidlom, the United States, Portugal and Canada thereountries identified
to have specific regulatory and administrative suter permitting ocean energy projects. Howevegrdtare other countries where
this type of legal requirements is not yet devetbpet the licensing process followed the procedatesady defined for other
types of renewable energy. A revision of the legglirements for ocean energy project permitting/i@ls as examples of consent
procedures in each concerned country are presbated.
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Figure 4 Current development status of ocean energy teofies by country (number of projects) [9].

2.2.1 Denmark

In an initial phase, the consent procedure of pueviwave energy projects in Denmark [10] followree-stop-shop-procedire
which was also a procedure used for offshore wimekgy projects. Since no official guidelines or awistrative experiences
exist, problems and challenges arose during thenpilg phase although the Danish Energy Authoritwpd to be very flexible
during the approval process. The balance madesadriti of the consent process, which lasted moredhe year, shown that was
difficult to follow a one-stop-shop-procedure arvtt the responsibility for the whole procedure gwahduring the process.
Table 6 describes the consents needed for theftdst Wave Dragon technology in territorial waters

Since the Wave Dragon prototype was considerednapeomanent R&D project with a relatively small esizhe authorities
decided that an EIA was not necessary. This detisims announced to the public and during a 4 weelog the submission of
protests against this decision was expected. Nectibps were expressed and therefore no EIA noeraadd for public
consultation were fulfilled. However, an evaluatwithe potential impact of the project on the éhdiving duck species that had
caused the EU Bird Protection Area designation peaform as requested by the regional county.

In Denmark, a national strategy for ocean energy planned but no specific policies or measuresippart wave technology
have been introduced other than the existing st@pailable to all emerging renewable technolo{és

2.2.2 France

The trends of the energy policy in France are gehb law program of 13 July 2005. It is part o tbustainable development
perspective for the energy needs, related to thaanic and social development and environmentaeption and preservation
of natural resources. This law requires the devabat of renewable energy and set a target of 10f¢aafuction for the French
global energy needs by 2010.

In France, the Department Prefecture in collabonatiith the Maritime Prefecture manages the adinatige records of projects.
The Environmental Impact Assessment is conductateiuthe Water Act, Natura 2000 and the requiremeatserning the
authorization of the network. These are:

An analysis of the initial state of the site argdahvironment;
An analysis of direct and indirect, temporary ormpanent impacts of the project on the environment;

Why, especially in terms of environmental concerosation and technical characteristics of the gebjhave been
selected among other alternative proposals;

5One-stop-shop procedure indicates that one aughaakes the responsibility to “process” an appiamatalso covering legislative
responsibilities/requirements of other authorities.
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The measures envisaged to eliminate, reduce andewbassible, offset the harmful effects of the ecbjon the
environment;

An analysis of methods used to assess the effétte@roject on the environment for the constauctioperation and
decommissioning of installations.

The Environmental Impact Assessment is the badiseopublic inquiry file. Beyond international rdgtions, including European
Directives, it leans on the following national réajions:

State-own concession for the use of public domaiside the maritime harbours governed by Decree2864-308 of
29 March 2004, which specifies the contents ofdbiesent application, the applicable procedure abdhe convention
to be approved by order of the prefect. In paréicuk includes installations reversibility and tbenstitution of financial
guarantees for any potential works for the rehititin of the site;

Instruction under the environmental code, whichvjates a study of impact for any renewable enerdghofre project
(for those energy projects exceeding a productibB.5 megawatts and has a submarine cable) andsworkwind
energy production with mast exceeding 50 meters;hig

Authorization under Planning Code. The public imguakes place during the building permit. The depment shall
conform to the principles of the Coastal Act.

Operating license issued by the Department of Bnerg

Considering the maturity of the offshore wind famnmEurope, the earliest national projects for iliatmn of renewable energy
production offshore logically relate to this teclogy. It is in this field that the legislation ingee is a priority. It should be noted
that, in the current state of development of praoces, most of the regulations might be extendedtber forms of energy
production.

The national legislative and regulatory framewarkequired to be amended in the coming months.ehdihe objectives of the
program law of 13 July 2005 have been revised ugsvar the context of discussions of the "Grenellthe Environment" which
provides for at least 20% by 2020 the share ofwaide energies in final energy consumption. Thiangfe should probably be
accompanied by a simplification of procedures.

Table 6 Consent procedure followed in Denmark for the apak of the Wave Dragon prototype testing [10].

Subject Responsible institution Description / Obserations

The consent was given by all relevant nationallandl
authorities based on the conditions describedeadabation

Use of sea territory Coastal authorities of the project including marking requirements,
environmental impact assessment, consultation pspce
decommissioning

DEA followed the consent procedure for offshoredvin
farms; the process was a bit more comprehensiverttight
have been necessary since some differences ekigtdre

Electricity production Danish Energy Authority (DEA technologies e.g. a 2MW wind turbine establishecfdeast
20 years and a 20kW wave energy converter, deplfoyedl
years of R&D.

Sea cables Danish Energy Authority The consent for deployment of sea cables was ginehe

condition that cables without oil should be used.

Based on specifications of rated power and connectio
voltage, the local distribution company establishgmbint of

Connection to the local distribution grid ~ Local distition network operator connection with charges based on a list price. Agae
experience concerning wind offshore technology was
valuable.

A permit regarding occupational health was neetiedause
the plant, including the control container, woutused in a
regular basis by scientific and technical staff. éperience

Safety-occupational health Danish maritime autkorit on rules for wave energy devices so new recommandat
and regulations were considered. Existing reguiatfor
offshore fish farms off Faeroe Islands proved tvsas a
basis.

The device insurance was given based on the ei@hualt
the construction which was studied by Armstrong
Technology Ass. (UK Naval Architects). To obtain a
favourable insurance it was necessary to estahlSB2 fire
extinguishing device in the control container, sepbf the
container in order to protect the electronic equptragainst
sea-water and a log book to be updated once a week
regarding mooring system.

Insurance Insurance Company
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2.2.3 Portugal

In Portugal the legislation requirements for th@liementation of ocean energy projects were injtisdlgulated by the DL 254/99
(7™ July), which established the requirements foritisallation of equipment or infrastructures withire territorial sea and the
Exclusive Economic Zone. The installation of suciuipment and infrastructures also require apprénath several Ministries:
Defence and Sea Issues, Environment, Spatial pigremd Regional Development, Economy and Innovatigriculture and
Fisheries, and Ministry of Public Works, Transpamtd Communications.

Furthermore, and considering the adoption of theDidctive 2001/77/CE on the electricity productivom renewable sources,
the DL 51/2004 (31 January) establishes the licence process of resievemergy projects, including wave energy, and the
obligation for an Environmental Impact Declaratipnoduced by the regional development authority (®COComissao
Coordenadora do Desenvolvimento Regional), the mdatGonservation and Biodiversity Institute (ICNBpstituto da
Conservacéo da Naturaza e Biodiversidade) and thestky of Town, and Environment. The DL also ed&tes the obligation
for an Environmental Incidence Study if the projecnot listed in the EIA DL 69/2000 t3May), which is the case of wave
energy projects. The Environmental Incidence Stiglya less demanding administrative instrument thia®m so called
Environmental Impact Assessment and should cottihairevaluation of the components presented in Table

2.2.3.1 Portuguese Pilot zone

The Pilot Zone was created by the DL 5/2008 appitose 8 of January. In the same year the DL 238/28f@butes the
management of the Pilot zone to the national etegttid (REN: Rede Eléctrica Nacional) (Table 7ccarding to this legal
framework the Management Entity of the Pilot zoas to conduct a geophysical and environmental ctexraation of the Zone
in collaboration with public competent entities ttve involved domains. Although the access of theONdevelopers to the pilot
zone has to be regulated by REN, it is alreadybéisted that the licence process should be accoiegpaan Environmental
Incidence Study referred above.

Table 7 Main Portuguese legislation on Wave Energy.

Legislation Description / Observations

Regulates the licence process of electricity pradadtom renewable energy sources including wave
energy.

DL 51/2004

Establishes the components to be described andaggedlin the Environmental Incidence Study for wave
power projects. The components are:

- Gas emissionsthat are going to be avoided with the electrigitgduction from wave energy
converters during the life of the project; thisatétion should be based on the National Program
for Climate change and on the EU Directiove 96/62/CE;

- Seascapeevaluation of the visual impact of the project;

- Geology and geomorphologyldentification of the elements that should betgcted,;

- Natural values (flora, fauna and habitats) identification of and cartography of the areas of
protected species and habitats in the contexteoBthds (79/409/CEE) and Habitats (92/43/CEEE)
Directives; if it is the case propose mitigationasigres and a monitoring plan e a post-evaluation
phase;

- Patrimony: characterization and cartography of the archagodd, architectonical and
ethnographical values and where applicable propusgation measures;

- Noise this analysis is dispensable when the projeedamated far from 100m from houses;

- Soils evaluation, identification and cartography of sfwél occupation;

- Territorial classification : spatial classification of the project accordinghe classes in the
national territorial management instruments andsiating licences for other uses such as
navigation, military and commercial;

- Population: the analysis should focus on public acceptandheoproject particularly the most
affected social groups.

Joint decision 66/2005

Establishes the legal framework for the utilizatafrthe public natural marine resources includimg wave
exploitation for electricity production. Establishéhe geographical limits of the Portuguese Pitme&

DL 5/2008 (along S. Pedro de Muel) and the creation of a gem&nt entity as well as the licence process of the
project within the Pilot Zone.
DL 238/2008 Attributes to the National Electrical Grid (REN: Refliéctrica Nacional) the management of the PilateZo

and establishes the obligation for the creatioa mfgulation document on its use.

2.2.3.2 Examples of consent procedures on the Portugueseasb
Examples of consents procedures in the coast afigarwhich were accompanied by some kind of Emrimental concern are:
Pico OWC pilot plant in Azores
AWS pilot plant in the wave energy park of Agucado(Pévoa do Varzim);
Pelamis in the wave park of Agucadora (P6voa daivgr
Waveroller in the coast of Peniche (central coast® country);

The European OWC pilot plant on the Island of Pikpores was completed in 1998. The license profagssuch a device was
new to the authorities of Azores Autonomous Regi@imo demonstrated serious concern regarding theremaentally
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acceptability of the plant which proved very diffitto overcome. Due to the short operational pkriof the plant, there are no
systematic observations of environmental issué®atth acoustic (air) measurements are schedulgtdarext months.

Regarding the licensing issues and EIA requiremefithe AWS pilot plant, there still was no baselifor practice. However,

according to the existing law (DL 254/99, referedabve) the offshore operation license had to bersighed by 5 ministers. The
process was relatively fast since the project veassicdered positively by the government. An EIA was required at that time

due to the size and scientific character of theewiadting. However, observations on environmentulés were sporadic due to
the short time of the test period. Dolphins weresasleed in the direct vicinity of the plant duringettests. Despite their
scarceness, the observations indicate that atfleatstis technology not only negative impacts dtdae considered for park-scale
deployment since limited areas with no access ébifishing may have a habitat protection functid@][

The permitting process for the deployment of a &mpatk of 3 Pelamis devices in the same area a®\Wi& pilot plant was
concluded in 2006. The process followed the sanpecggh as AWS pilot plant and, although not exfiiclemanded at that
time, an EIA was done for the small park [10].

The Waveroller technology is predicted to be opegain Peniche as a farm, producing between 50188MW, by the end of
2009. The first device was installed in April 2087d the environmental impacts of the array of devitave been analyzed in an
Environmental Incidence Study in 2007, as estabtish the current legislation.

2.2.4 Spain

In Spain ocean energy projects are not listed apeqis that should be subject to an EIA. Howeviee, tompetent authority
(usually the Environment Ministry) can ask for suadsessment if it deems it necessary [11]. At ptesbere are some EIAs
being prepared for ocean energy projects thatoabe focated in coastal waters of the Basque cpuBfforts have been made by
public and private authorities in order to devetpidelines for EIA in the marine environment. A oepdeveloped in 2008 [11]
informs about the EIA procedure in Spain and déssrithe information and best methodologies to led us each stage of the
EIA development.

2.2.5 United Kingdom

The consenting authorities in UK require a completd for commercial deployments. For ocean enermjgets there are a
number of required licences under legislation preskin Table 8. To fulfil this legislation, devekrs should develop a proposal
on the project with regard to its potential for ammental impact and navigation safety. UK alrebdgan (2007) a consultation
exercise on the application of the EIA specificalty marine energy devices which revises the exjstamge of applicable
legislation with a view to streamline the licensprgcess [12].

2.2.5.1 European Marine Energy Centre

The EMEC is the first built test site for wave ditthl energy converters. Since EMEC is a test ifgdiite in the UK, the scenario
of permitting consents is slightly different thamias described for UK in general. Developers dbhave to conduct full EIAs
but they need to apply for the licences describeBable 8.

EMEC has developed an advisory role with regardh® developers’ consents which promote early conication with
regulatory authorities in order to reduce effontsl amprove approach consistency to possible rigl&. [EMEC developed a
document on the Environmental Impact Assessmenithaintends to guide the developers, interestedting their devices at
EMEC, on legislative and consent requirements dsageon the content of the Environmental Statentleat should be carried
out by the developer [13].

Table 8 United Kingdom legislation on Ocean Energy perinut{13].

Legislation Description / Observations

Food and Environmental Protection Act, FEPA (1989) Licence relating to the proposed deposits on thbex

Electricity Act (Section 36; 1989) Governs marimeegy converters generating over 1 MW

Coast Protection Act, CPA (Section 34; 1949) Conceafisty and navigation issues as well as envirotah&sues

European Protected Species EPS Licence may baeddtideemed necessary by the environmental remjula
Within territorial waters the ownership of the sedland, with the exception of

Lease from the Crown state coal, oil and gas, the UK’s rights to explore argleit the Continental Shelf are
vested in the Crown Estate

Planning Authority permissions To connect to thexwlcal grid

2.2.5.2 Wave Hub consents and permitting

Wave Hub is a groundbreaking renewable energy grajethe South West of England that aims to créaeUK's first offshore
facility for the demonstration and proving of theeoation of arrays of wave energy generation devité]. This project is being
promoted by the South West of England Regional @ment Agency (SWRDA).

The consent for the Wave Hub installation invohad application to the Department of Trade & Indus®TI) (under the
Electricity Act in 1989, which incorporates deenmanning permission under the Town & Country Plagnict 1990), together
with an application to the Department of the Enviment, Food and Rural Affairs (DEFRA) under the §ldarotection Act
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(1949) and a licence under the Food & Environmemteetion Act 1985 (Table 8). An Environmental Staent was also
required on the potential impacts of the projectvanous aspects of the natural and human envirahimed was finalised in
2006.

Figure 5 Conceptual illustration of Wave Hub [15].

The consent for Wave Hub was granted in Septem®@T 214]. At present, an application for the edtdivhent of a safety zone
for the operational phase of the Wave Hub sitelfesesn submitted to the Department of Energy anth&@é Change (January
2009). According to [16], an EIA will be requiredrfany Section 36 (Electricity act) applicationdahis will need to describe the
WEC's to be installed with sufficient precision éoable their environmental impacts to be asseSdwezltypes of WECs to be
installed in the Wave Hub are: oscillating wateluaan, articulated tubular floats (Pelamis), flogtiplatform with multiple point
absorbers and buoy-mounted single point absorbers.

2.2.5.3 Examples of consent procedures on the UK coast

A demonstration site for Wave Dragon Technology welkected on the coast of Wales (Pembrokeshire@rdiog to the good
wind and wave exposure, the relative proximityhe tand (for economic and operational purposes)réiative distance from
commercial shipping interests, the exclusion frorilitany exercise ranges and the proximity to pagdngrid connection
locations. The permission applications for Wavedorain Wales included the submission of three aifshconsents to DTI and
DEFRA. A full EIA was also conducted since the sitelocated within a “Special Area of Conservatiof8AC). The
environmental Statement was completed in April 2@0d work was developed with the Crown Estates Rachbrokeshire
Coastal National Parks Authority towards a Leasg Blanning Permission respectively. Technology alapkent is expected
during the summer of 2009 and environmental moimigpis going to be carried out until 2012 (the y&marthe end of the project
demonstration phase).

2.2.6 Canada

The deployment and operation of ocean energy piojedCanada (mainly tidal energy projects) arerapgd and monitored by a
series of federal and provincial environmental ageand associated laws (Tal9®). For environmental issues, three main
authorization procedures have to be developed fifdtaefers to the Canadian Environmental AssesgrAet which establishes
the obligation to carry out an environmental agsess for ocean energy projects under one of tHevithg different types [17]:

1) Screening (including class screenings): is a systierdocumented assessment of the environmentadtefdf a proposed
project. The screening will determine whether arthe proposed project is federally supported dedefore enable the
project to proceed. The class screening is a dpggi@ of screening that can help streamline theirenmental
assessment of certain projects.

2) Comprehensive study: is a more intensive and rigoinvironmental Assessment required for largeescalmplex and
environmental sensitive projects. The scope andhdefpthe analysis is often correspondingly grearemvell and may
demand highly specialized skills and experiencem@ehensive studies require an EA decision from fdueral
Minister of the Environment as well as compulsouplic participation.

3) Mediation: is an Environmental Assessment whenettege only a few interested parties and all theenveitling to
participate in a consensus negotiation. If thed@ssof concern are resolved the mediator must peepaeport to the
responsible authority and the Minister of the Eomment who, then, makes it public.

4) Review panel: this approach of Environmental Assesd has to be followed when a project has likelyhtve
significant adverse environmental effects. Thisrapph should also be appointed when the publicemscwarrant such
a review. A review panel application is exclusivelylered by the Minister of Environment and a régbell be prepared
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and submitted by the review panel. This reporttbdse taken into consideration before making aroisiten with regard

to the project.

Table 9 Canadiarfederal permits, licenses and agencies for océda)(power (from [17]).

Permit/Authorization

Agency Intent or requirement

Environmental Assessment

Section 35 of the Fisheries Act (habitat protecfioovision) states that
Fisheries and Ocean Canadalteration of habitat requires authorization frorinigter; Environmental
Assessment required

Fish Habitat Protection

Administers the Canadian Environmental AssessmentTdal energy
project under 5 MW will likely need a screeningdefA. Projects over
5 MW will require Comprehensive Study

Canadian Environmental
Assessment Agency

Navigable Waters Protection
Division Authorization

Authorization required for construction of workgawer/through inland

Transport Canada .
and coastal navigable waterways

Marine Protected Areas

Authorized under the Oceans Act; currently nonlémv Brunswick,

Fisheries and Oceans Canadf??lusquash Estuary, Bay of Fundy designated as aneteoést in 2000

Marine Wildlife Areas

Environment Canada Extend frbfnto 200 nautical miles offshore, not yet desigda

National Marine Conservation

The only NMCAs are located in Quebec and Ontario

Areas (NMCA) Parks Canada

National Energy Board (NEB)
Licence

NEB has jurisdiction only if electricity would be gorted out of Canada

National Energy Board or if federal cabinet explicitly gives NEB jurisdizh over a project

Canadian Wildlife Service of  To prevent wildlife species from becoming extirtotprovide for the
Environment Canada, Fisheriesrecovery of wildlife species that are becomingmeotiiendangered or
and Oceans Canada and/or  threatened as a result of human activity and toagerspecies of special
parks Canada concern to prevent them from becoming endangerdadreatened

Species At Risk Act

An authorization is also required under the fed&iaheries Act (FA) regarding the potential effeots fish habitats (harmful

alteration, disruption or destruction) defined agdwning grounds and nursery, rearing, food sugptymigration areas on which
fish depend directly or indirectly to carry out ithife processes”. The FA also states that thered permission to deposit a
harmful substance into water containing fish arguires an authorization (Section 35 FA) for worksindertakings in or around
water where fish habitat may be negatively affe¢1eq.

Under the Canada’s Oceans Act, the establishmeMaoine Protected Areas (MPA) to conserve and ptat@ique habitats,
endangered or threatened marine species and #igbats, commercial and non-commercial fishery weses and their habitats,
marine areas of high biodiversity or biological guetivity and any other marine resource or hab#guiring special protection,
resulted in five marine protected areas:

- The Eastport Peninsula — located in Bonavista Biayyfoundland

- Gilbert Bay — located approximately 300 km from Hap/alley-Goose Bay on Labrador’s southeast coast

- Basin Head — located on the eastern tip of PrirthedEd Island, near the town of Souris

- The Gully — located approximately 200 km off Nov@ofa, to the east of Sable Island, on the eddbeoEcotian Shelf
- The Endeavour Hydrothermal Vents Marine ProtectegbA- located 250 km southwest of Vancouver Island.

Within these areas, certain classes of activities mohibited especially those that would conflidth the MPA purposes.
However some activities may be operating in a Miepahding on the individual MPA management plan.

Marine Wildlife Areas (MWA) are marine protectedeas under the authority of Environment Canada adtened by the
Canadian Wildlife Service (CWS) which focuses ondlife habitat protection, particularly for migratobirds. The CWS is
regulated under the Canadian Wildlife Act and nagetmeasures for the protection of any specieardomesticated animal in
danger of extinction or acquire lands for the psgmof wildlife research, conservation or intergiien. The CWS is allowed to
create national wildlife areas out to the 200-r@ktimile limit so as to better address both coastdl marine conservation issues.

National Marine Conservation Areas (NMCA) are are@saged for sustainable use containing smalleeszof high protection
which include seabed and water column above itasol wetlands, estuaries, islands and other colasids. Currently there are
only two NCMA located in the Fanthom Five NatioRalrk in Georgian Bay, Ontario and Saguenay-St. €aeg Marine Park in
Quebec.

The Species At Risk Act (SARA,; 2003) intends toeypent wildlife species from becoming extinct, toyde for the recovery of
wildlife species that are becoming extinct, endaeder threatened as a result of human activitytarmdanage species of special
concern to prevent them from becoming endangerdtireatened”. SARA applies to federal jurisdictiands, most freshwater
habitats and marine habitats. Under this Act, aaithabitats are identified and the Minister ofiieises and Oceans may only
authorize activities in these areas if the propasadne activity is incidental and all of the praaditions are met:

1) All reasonable alternatives to the activity thatiaoreduce the impact on the species have beendesad and the best
solution was adopted,;

2) All feasible measures will be taken to minimize thgact of the activity on the species or its catihabitat or the
residences of its individuals and;

3) The activity will not jeopardize the survival orcvery of the species (Section 73, 3).
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According to this legal instrument, it is the resgibility of the developer to ensure that any pcbomplies with it. The process
requires that a project is reviewed by local, pnoial, or federal authorities and authorized thiot@yrmal approvals and permits
[17].

2.2.7 United States

In the United States both federal and state agemo@nage the installation of electrical facilitigih state jurisdiction varying
from state to state. This situation is similar e fayout in the European Union between EU andnisnbers. While states
jurisdiction goes up to three miles from shore (8alged Lands Act), the federal government ownsaalils beyond that to 12
nautical miles. However, under the Submerged Lakuts the federal government reserves the rightdeetbp water power in
state waters as well. At present, there seems teob®e overlap in supervision between federal aate gfovernment in the
interaction with ocean energy developers. For exantpe federal government supervise environmemtphct assessments under
the National Environmental Policy (NEPA) while appimately twenty states have their own little “NEPgxograms. In general,
federal jurisdiction is expected when electricitpsses state boundaries, when federal lands amdaha¢sources are used or
affected or when the project site overlaps an egel@d species habitat/migration corridor [18].

Table 10Responsibilities of state and federal jurisdictionoffshore energy projects [18].

Jurisdiction Responsibilities

Environmental impact assessment

Siting (varies from state to state — sometimengitegulation is local instead of state-headed whigolves county
commissions, planning and zoning boards, or otheal lgovernment departments responsible for canditof
approval

Safety: construction and maintenance

Laying of transmission cables

N

State

Environmental assessment if project overlaps eretaadgspecies habitat
Interstate transmission
Approval of wholesale electricity rates

Federal

whkEro

Although there is no central licensing agency tecti the many agencies involved in ocean energje@is) the Federal Energy
Regulatory Commission (FERC) has tried to asseisdiction over all projects, citing them as “powesuses” within federal
waters under the Federal Power Act [18].

The FERC licence application process is an externsighnical process. However, FERC decided to kestiado preliminary permit
or a “temporal exemption” to developers of demat&in projects to allow them to experiment with teehnology, as long as
they do not generate electricity for commercialgmses. This is because it was recognized thatghlcation process required
technology data that could only be gathered fromatestration, otherwise representing a regulatoryidrato development.

The preliminary permit is issued for up to threangebut does not authorize construction since statgintain control over
construction of new generation and transmissionidsying certificates of public necessity and comece. The Minerals
Management Service (MMS) has recently been assigumistiction over ocean energy resource use, anduirently in the
rulemaking process, attempting to define the reguia and process for ocean energy permitting.

To protect against any potential adverse impaktspteliminary permit should contain a provisioloaing FERC to shut down
or remove the project if the operation unacceptaifects the surrounding environment and additianéigation measures
should be included:

- Development of an anchoring plan for the underwatrsmission cable and monitoring the cable taenghe line is
stationary and free of any entangled debris;

- Assessing the intensity of the electromagnetidfeghitted from the underwater transmission and talegtrical cables;

- Conducting a noise assessment and monitoring mararamals to evaluate any noise effects and inierectvith the
buoys;

- Development of a cultural resources plan;

- Preparing navigation and project safety plans.

As mentioned before the process for sitting a oe¥aTgy device varies from state to state and eaehhas its own distinctive
rules and regulations. Nevertheless, common sitmifteng issues include: 1) Energy transmissiomnw(rieansmission lines and
interconnections); 2) Resource assessments (logiaed for such an installation); 3) Permitting gesses (agencies involved); 4)
Study of the population(s) affected (creation afalojobs, community benefits, hazards, public ataege/opposition, etc); 5)
Resource rights (ocean waves in this case, witlklertase of wind energy); 6) Environmental laws.

2.2.7.1 Makah Bay Offshore Wave Project

The Makah Bay Project, located in the Pacific Ocetirthe coast of Washington State, is the firsickof pilot wave energy
project in the nation and involved FERC licensinggess which was concluded by the end of 2007 tfkisrpurpose, a FERC
Alternative Licensing Process (ALP) was followednbining into a single process the pre-filling caltestion and environmental
review processes under the National Environmeraity? Act (NEPA). A Preliminary Draft Environmentélssessment (PDEA)
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was carried out and, together with the applicafamman original FERC license, was made availabtepfablic comment by 90
days. The PDEA included the assessment of the pattémpacts of the demonstration project on theasmgraphic, geophysical
and biological conditions and it was concluded thatproject would not significantly affect the tjtyaof the human environment
and there would be no cumulative effects from tta@ppsed project. The license for the Makah Bay laffe Wave Pilot Project,
also include mitigation measures on environmentatgetion.

3 INCOMING LEGAL INSTRUMENTS WITH IMPACT ON OCEAN ENERGY

The instruments that are revised in this sectiomalodirectly regulate ocean energy deploymentoastal zones. However, the
impacts of the activities related with wave andattiénergy exploitation must be taken into accoumt dvaluation of good
environmental status in territorial and offshordevs.

3.1 WATER FRAMEWORKDIRECTIVE

3.1.1 Aim, scope and definitions

The European Water Framework Directive (WFD; 200(E€) establishes an innovative approach for wai@nagement based
on river basins, the natural geographical and Hgdical units and sets specific deadlines for MenfBtates to protect aquatic
ecosystems. The directive addresses inland surieters, transitional waters, coastal waters andirgiwvater. It establishes
several innovative principles for water managemepublic participation in planning and the integoatiof economic approaches,
including the recovery of the cost of water sersifE9].

In the context of ocean energy deployment, thie@ive applies to transitional and coastal wateas are defined as:

- Coastal waters: “surface water on the land ward eida line, every point of which is at a distaeée®ne nautical mile
on the seaward side from the nearest point of tmeline from which the breadth of territorial watés measured,
extending where appropriate up to the outer lirhitansitional waters*;

- Transitional waters: “bodies of surface water i@ ticinity of river mouths which are partly saliimecharacter as a result
of their proximity to coastal waters but which arébstantially influenced by freshwater flows”.

Under Article 4(1) of the directive, Member Statgd®ould aim to achieve “Good status” in all bodidssorface water and
groundwater by 2015. Because a surface water tgpehas different sections with distinguishing feasuthat set it apart from
other sections of the same river, lake, transilion@oastal water, Member States shall identifyasate water bodies at the scale
needed to manage the objectives of the directiceoAding to the WFD, “good surface water statusangethe status achieved by
a surface water body when both ecological and ctersiatus is at least “good”. Thus, and accordlinthe European guidance
documents on the Implementation of the WFD, goatlistmeans low levels of chemical pollution as wslh healthy ecosystem.
To achieve good ecological status, Member Staté$iawe to address the factors harming water estesys. Pollution is one, so
are morphological changes such as dams built @nsrifd9].

A river basin management plan must be set out witletailed account of how the objectives set ferrilier basin (ecological
status, quantitative status, chemical status aottgied area objectives) are to be reached wili@rimescale required. The plan
will include the results of the river basin's cldeaistics, a review of the impact of human agfivih the status of waters in the
basin, estimation of the effect of existing ledisla and the remaining "gap" to meeting these dhjes; and a set of measures
designed to fill the gap. The quality elements theate to be used in ecological and chemical areaby® set in Annex V of the
Directive and are presented in Table 11 a) forsiteamal and coastal waters. For each of the qual#éments presented in Table
11 a) the classification must to fall within onefie classes which general definition is providedrable 11 b). The timetable,
which sets out the deadlines for each of the requants of the WFD, is presented in Figure 6. As@n¢, each Member State is
supposed to be finalising the river basin manageérpm as well as the programme of measures (duBemember 2009).
Second and third revisions of the plan are goingpdoconcluded by 2021 and 2027, respectively, andranmental quality
meeting objectives should be attained at the erldeothird management cycle ends.

The National and international river basin disfiset in 2007 by Member States are presented imrd-ig. Coastal waters are
defined in the WFD as extending 1 nautical milaxfrthe coastline. However, some Member States hwheded a larger part of
their coastal waters within the RBD boundaries.

3.1.2 Regulatory role of the Water Framework Directiveam@an energy projects

Since the WFD aims to achieve a good ecological dramical status of the water, some of the potentgative impacts of
marine energy farms can compromise these quaktydsirds for a given water body. However, the exi@nthich such effects
can apply is dependent on the dimensions of theatipg area (number of the devices) as well ashenarea where they are
located. To comply with this Directive, ocean eryepgojects should not contribute to the classifarabf the water body falling
below the category “Good”. Furthermore, and takimgp account the quality elements for the ecoldgarad chemical status
assessment, special attention should be giveneteeffiects on the quality elements underlined inld@dd Error! Reference
source not founda).

Another aspect that should be considered is theguuncertainty related with the effects of sorhéhe potential environmental

impacts of marine energy devices. As regards thernvehemical status evaluation, critical uncertamexist about the effects of
chemical nature of the converters equipment: toxiof the compounds, the quantity that will be asled, the response of the
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natural (abiotic and biotic) receptors and the @sdbllowed by the compounds. However, wherevesiptsthe quality standards
established under this Directive particularly thoskated with the discharge or release of priositfpstances (Annex X) in the
water should be examined prior of marine energywedsrs deployment. Monitoring of the priority stdrsces release during the
converters installation and operating phases coeldlso part of the programme of measures to lbledted, under the WFD, to
the concerned water body.

Table 11 a) Quality elements for the classification of egptal status of transitional and coastal surfaeterg; b) Normative
definitions of ecological status classificationsK/ Annex V). Potential pressures and impacts afimeaenergy deployment or
operation are underlined.

a) Quality elements Transitional Coastal

Composition, abundance and biomass of phytoplankton
Composition, abundance and biomass of other adfl@tic

Biological elements Composition, abundance and biomass of benthic ieleate fauna
Composition, abundance and biomass of fish -
fauna
Morphological conditions Morphological conditions
- Depth variation - Depth variation
- Quantity, structure and substrate of - Structure and substrate of the bed
Hydro-morphological elements supporting the the bed - Structure of the intertidal zone
biological elements - Structure of the intertidal zone Tidal regime
Tidal regime - Direction of dominant currents
- Freshwater flow - Wave exposure
- Wave exposure
General
- Transparency

- Thermal conditions
- Oxygenation conditions

Chemical and physico-chemical elements -~ Salinity

supporting the biological elements - Nutrient conditions
Specific pollutants

- Pollution by all priority substances identified@sing discharged into the body of
water

- Pollution by other substances identified as beisgldirged in significant quantities
into the body of water

b) Ecological status classifications ~ General definition for rivers, lakes, transitional, waters and coastal waters

There are no, or only very minor, anthropogenierations to the values of the physico-
chemical and hydromorphological quality elementstifie surface water body type from those
normally associated with that type under undistdrbenditions. The values of the biological
quality elements for the surface water body refteose normally associated with that type
under undisturbed conditions, and show no, or saty minor, evidence of distortion. These
are the type-specific conditions and communities.

High status

The values of the biological quality elements fog surface water body type show low levels
Good status of distortion resulting from human activity, butvikge only slightly from those normally
associated with the surface water body type undeéisturbed conditions.

The values of the biological quality elements fog surface water body type deviate

Moderate status moderately from those normally associated withstindace water body type under undisturbed
conditions. The values show moderate signs of distoresulting from human activity and are
significantly more disturbed than under conditiofigood status.
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2027

2003

Authorities(Art.3)
Introduce pricing policies(Art.9)

Directive entered into force (Art.25) G %

Transposition in national legislation (Art.23);
Identification of River Basin Districts and
Characterisation of river basin: pressures,impacts
and economic analysis (Art.5)

Establishment of monitoring network (Art.8); Sart
public consultation (at the latest) (Art.14)

Present draft river basin management plan (Art.13)

Finalise river basin management plan including
progamme of measures (Art.13 & 11)

Make operational programmes of measures

(Art.11)

Meet environmental objectives; Frst management
cycle ends; Second river basin management plan &
first flood risk management plan (Art.4)

Second management cycle ends(Art.4 & 13)
Third management cycle ends, final deadline for
meeting objectives (Art.4 & 13)

Figure 6 Timetable for the implementation of the Water Feavark Directive. Deadlines and milestones for eafctine
requirements.

3.2 MARINE STRATEGY FRAMEWORKDIRECTIVE

3.2.1 Aim, scope and definitions

The Marine Strategy Framework Directive (MSFD; 2B®83EC) constitutes the environmental pillar of theion’s Integrated
Maritime Policy (IMP; [21]), designed to achieveetfull economic potential of oceans and seas imbay with the marine
environment. It was adopted by the European Paglrim June 2008 and aims to protect the maring@mwent across Europe
through the achievement of a “Good environmentust of the marine waters by 2021 and to proteetresource base upon
which marine-related economic and social activitiepend.

The MSFD shall apply to all marine “waters, thelmhand subsoil on the seaward side of the basetinewhich the extent of
territorial waters is measured extending to thermst reach of the area where Member State has raexkocises jurisdiction
rights” (Article 3). This directive should also dppo all coastal waters, which are not addressedeu the WFD or other
Community legislation.

The “Good environmental status” should be achieleednarine European regions established on theshdsjeographical and
environmental criteria. Each Member State is reglito cooperate with other Member States and norc&ntries within a
marine region, to develop strategies for their nanvaters. The marine strategies to be developeshbly Member State must
contain a detailed assessment of the state ofivieoement, a definition of "Good environmentaltat! at regional level and the
establishment of clear environmental targets anditmeng programmes [21]. According to the Direefiv definitions (Article 3),
“Good environmental status” means:

“The environmental status of marine waters wheesehprovide ecologically diverse and dynamic oceamts seas which are
clean, healthy and productive within their intrmsionditions, and the use of the marine environnmgndat a level that is
sustainable, thus safeguarding the potential fes asd activities by current and future generatio@s

(@) The structure, functions and processes of the itoest marine ecosystems, together with the aswopiaysiographic,
geographic, geological and climatic factors, allilwse ecosystems to function fully and to mainthgir resilience to
human-induced environmental change. Marine spegidshabitats are protected, human-induced decfibédiversity
is prevented and diverse biological componentstfanén balance;
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Figure 7 National and international river basin districtdesignated by Member States [20].
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(a) Hydromorphological, physical and chemical properié the ecosystems, including those propertieshvhesult from
human activities in the area concerned, supporetiosystems as described above. Anthropogenicsirgdigubstances
and energy, including noise, into the marine emnnent do not cause pollution effects;

Good environmental status shall be determinedetabel of the marine region or sub-region as refeto in Article 4, on the
basis of the qualitative descriptors in Annex |.aitlve management on the basis of the ecosysteragipshall be applied with
the aim of attaining good environmental status.”

As mentioned above, the “Good environmental staslslll be determined based on several qualitateseriptors defined in
Annex | of the MSFD, which are presented in TalfleThe initial assessment for Marine Strategiepanation should be carried
out comprising (a) an analysis of the essentialufea and characteristics and current environmestgalis of the marine waters,
(b) an analysis of the predominant pressures apadia and (c) an economic and social analysisefie of those waters and
the cost of degradation of the marine environmé&hée analysis of the predominant pressures and itses to be based on the
list of indicative elements set out in Annex llla@dle 13), and should cover the qualitative and tiizdive mix of the various
pressures, as well as their trends and cumulatidesgnergetic effects.

Each Member State must draw up a programme of eftettive measures and, before their implementattwall conduct an
impact assessment. Where Member States cannot teachnvironmental targets specific measures &dldo the particular
context of the area will be drawn up. The goalh&f Marine Strategy Framework Directive is in linghathe objectives of the
Water Framework Directive which requires surfacgsueh as lakes, streams, rivers, estuaries, andataeeters - and ground
water bodies to be ecologically sound by 2015 [ZHe timetable of the MSFD which sets out the deadlfor each of the
requirements is presented in Figure 8.

Table 12 Qualitative descriptors for determining good eomimental status of marine waters established ireanmf the Marine
Strategy Framework Directive.

Topics Description

(2) Biological diversity is maintained. The qualégd occurrence of habitats and the distributionamehdance of species are in line with
prevailing physiographic, geographic and climatioditions.
(2) Non-indigenous species introduced by humarvities are at levels that do not adversely alterabosystems.

) Populations of all commercially exploited fisind shellfish are within safe biological limits,héiting a population age and size
distribution that is indicative of a healthy stock.

(4) All elements of the marine food webs, to theeakthat they are known, occur at normal abundandediversity and levels capable of
ensuring the long-term abundance of the speciesrengbtention of their full reproductive capacity

(5) Human-induced eutrophication is minimised, ety adverse effects thereof, such as lossesodi®ersity, ecosystem degradation,
harmful algae blooms and oxygen deficiency in brotteaters.

(6) Sea-floor integrity is at a level that ensuttest the structure and functions of the ecosystmsafeguarded and benthic ecosystems,
in particular, are not adversely affected.

) Permanent alteration of hydrographical condiidoes not adversely affect marine ecosystems.
(8) Concentrations of contaminants are at levelgyivig rise to pollution effects.

9) Contaminants in fish and other seafood for hue@mmsumption do not exceed levels established byranty legislation or other
relevant standards.

(10) Properties and quantities of marine littemdd cause harm to the coastal and marine environmen
(11) Introduction of energy, including underwateise, is at levels that do not adversely affecttfagine environment.

3.2.2 Regulatory role of the Marine Strategy Frameworkedtive on ocean energy projects

Although Member States are still in the period Bhging into force the laws, regulations and adstiigitive provisions necessary
to comply with this Directive (which should happley July 2010), it is clear that the MSFD aims tgulate human activities in
marine waters. The activities related with oceagrgy deployment will certainly be included in tigioup.

Some of the negative environmental impacts of oegargy farms are within the indicative pressuresienpacts of the MSFD
presented in Table 13 and can potentially interfeith the local “Good environmental status”. Howewdarification is needed
on the reference values for some of the qualitadisgcriptors presented in Table 12, e.g. the |esfelsderwater noise that cause
adverse effects on the marine environment. In g@yaldth other European Directives, guidance docusen the application of
MSFD are expected.

In analogy with what is referred above for the WHiifficulties in the application of this Directivean also arise from the

uncertainties in some of the potential environmlemgacts of marine energy devices such as tholsgerk with the risk of
animals colliding with converters’ moving parts ghd effects of the converter’s underwater noisenanine mammals and fish.
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Table 13Indicative list of elements of pressures and ingpaeferred in Annex Il of the MSFD. Potential pseres and impacts
of marine energy deployment or operation are uioksi]

Topics Pressures and impacts to be examined

- Smotheringle.g. by man-made structures, disposal of drepgi)s

Physical loss - Sealing (e.g. by permanent constructions)

- Changes in siltation (e.g. by outfalls, increasedatf, dredging/disposal of dredge spoil)

- Abrasion(e.g. impact on the seabed of commercial fishmgting, anchoring)

- Selective extraction (e.g. exploration and exptataof living and non-living resources on seabed
and subsoil)

Physical damage

- Underwater noisée.g. from shipping, underwater acoustic equipinent

Other physical disturbance - Marine litter

Significant changes in thermal regime (e.g. byallgffrom power stations)

Interference with hydrological Significant changes in salinity reginfe.g. by constructions impeding water movemenétew

processes .
abstraction)
- Introduction of synthetic compounds.g. priority substances under Directive 200@&Divhich
are relevant for the marine environment such agqéss, antifoulants, pharmaceuticals, resulting,
for example, from losses from diffuse sources,ysmh by ships, atmospheric deposition and
Contamination by hazardous biologically active substances)
substances - Introduction of non-synthetic substances and comgs(e.g. heavy metals, hydrocarbons,

resulting, for example, from pollution by ships aitj gas and mineral exploration and
exploitation, atmospheric deposition, riverine itg)u
- Introduction of radio-nuclides

Introduction of other substanceshether solid, liquid or gas, in marine wateesulting from their
systematic and/or intentional release into the meaginvironment, as permitted in accordance with
other Community legislation and/or internationaheentions

Systematic and/or intentional
release of substances

Nutrient and organic matter - Inputs of fertilisers and other nitrogen — and pgitawus-rich substances (e.g. from point and
enrichment diffuse sources, including agriculture, aquacultatenospheric deposition)
- Inputs of organic matter (e.g. sewers, mariculttiverine inputs)

- Introduction of microbial pathogens,

- Introduction of non-indigenous species and trarations,

- Selective extraction of species, including inciég&nbn-target catches (e.g. by commercial and
recreational fishing)

Biological disturbance

2023

(Art.23)

Directive enteredinto force (Art.27)
(Art.5& 11)

Transposition in national legislation (Art.26);
GCommission proposal on criteriaand standards to
be used by Member Sates (Art.9)

Identification of National Authorities for the
implementation of the Directive (Art.7);

Initial assessment of the current environmental
status and environmental impact of human

activities (Art.5 & 8); Determination of the good

environmental status (Art. 5& 9); Establishment ...

Sart public consultation (at the latest) (Art.13)
Implementation of a monitoring programme for

ongoing assessment and regular updating of targets
Development of a programme of measures

designed to achieve or maintain good
environmental status (at the latest) (Art.5 & 13)
Make operational programmes of measures (Art.5
& 13)
Directive'srevision and amendments proposal

Figure 8 Timetable for the implementation of the Marineasgy Framework Directive. Deadlines and milestdoesach of the
requirements.
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3.3 MARITIME SPATIAL PLANNING

The Integrated Maritime Policy (IMP) for Europeanith and a detailed action plan were endorsed @é\Etiropean Council on
December 2007. About one year later (November 2088) because Maritime Spatial Planning (MSP) issiciered a key
instrument for IMP, a communication from the EurapeCommission on the common principles for MaritiSatial Planning
was released to help public authorities and stdkeh® coordinate their actions and optimise the afsmarine space to benefit
both economic development and the marine envirohnidaritime Spatial Planning is a tool for improveeécision-making
providing a framework for arbitrating between cotipg human activities and managing their impactl@marine environment.
Its objective is to balance interests and achiexgaiable use of marine resources according tdSH&tainable Development
Strategy. The plan for the marine areas shouldalsedon the specificities of individual marine o#gi or sub-regions established
under the Marine Strategy Framework Directive. Tewelopment of this plan is a process starting wita collection and
stakeholder consultation. The subsequent stagiés iofiplementation, enforcement, evaluation andsiex should be developed
under a participatory procedure involving all itgted parties [22].

Although MSP is a very recent and new processnareasing number of Member States are preparingéoit. Examples of
projects that have already started to develop gerai tools and criteria are presented in Tableltli4.important to note that for
some of the projects on MSP, the energy sectossi{fofe wind energy in particular) has stimulated dévelopment and
consideration of maritime areas for such activitigss is probably what is going to happen withatenergy too.

Table 14 Examples of existing approaches to maritime sppl#enning [22].

Country Description Reference

United Kingdom Sets up a maritime planning systemafl UK waters [23]
Drafted a Marine Bill for management of its seaggdtber with the Marine Bill established in UK

Scotland provide a new administrative structure (the Maienagement Organisation) to simplify permit [24]
and licensing procedures.

Sweden The adoption of a Marine Bill is scheduledefarly 2009. -
The National Strategy for the Seas (2006) seekgegrate sectoral policies and to define

Portugal principles for MSP and Integrated Coastal Zone Manant (ICZM). An Inter-ministerial -

Committee for Sea Affairs was created in 2007.

Extended its terrestrial planning law and thus febgowers for MSP to the Economic Exclusive
Zone. This extension was prompted by the developwigthe offshore wind energy sector. The
recently developed MSP covers all three dimensadMdSP (surface, water column and sea bed),
and identifies zones for specific maritime actisti

Germany [25]

Uses zoning in a “Master Plan” to allocate maripace for specific maritime uses. The driving
forces are sand and gravel extraction and offsivard energy. A second planning phase will
Belgium determine sites for marine protected areas (N&0@® network). The plan allows permits and [26]
licences for a given type of activity to be grantedly within the identified zones and is subject to
regular monitoring and evaluation.

Regulates spatial planning in marine areas throligtiMarine Areas of the Republic of Poland”
Poland and “Maritime Administration Act”. Poland intends ¢hange its national planning law to give [27]
maritime spatial plans legal status and develop slens for all Polish waters.

Developed an Integrated Management Plan for théhN&ea 2015. The main motivation is the
Netherlands need to plan offshore wind energy. The plan intoeduan integrated assessment framework for all  [28]
activities requiring a permit. Opportunity maps &deen created for maritime uses.

Developed an Integrated Management Plan for theeBeriSea and the sea area off the Lofoten
Norway Islands. It provides a framework for sustainabkorece use and for existing and new activities. [29]
Norway intends to develop integrated managemenmtsgtar the Norwegian part of the North Sea.

Introduced the “Schéma de mise en valeur de la foetake Thau in the Mediterranean and the
Arcachon Basin in the Atlantic. The scheme focusesaastal zone development, includes

France measures such as zoning activities and identifiessafor particular maritime uses. France is -
currently developing a framework law for the enmimzent that will include specific provisions for
the management of maritime activities.

Adopted a Strategy for the sustainability of thastdn 2007. The Spanish regions of Asturias,
Spain Cantabria and Andalucia have developed integraiuspb manage their coastal zones. Spain has  [30]
also launched a study on zoning of its territoniaters for the use of offshore wind energy.

Canada Adopted an objective-based approach to the manageshenaritime activities, which provides i
guidance for solving cross-sectoral conflicts

. Advanced in the use of three-dimensional maritimeirzg and involves a wide array of
Australia L -
stakeholders in this process.

4 LEGISLATION IN OTHER TECHNOLOGIES

It is reasonable to admit that the process for fiing an ocean energy farm should be similar ® phocess for offshore wind
installations. This is because both installatioagehmany underwater components that may interféremarine life. However a

key difference between the two technologies isaheve water visibility of offshore wind turbines ieh is a potential obstacle
for complete public acceptance. Furthermore, ati#@incean energy, offshore wind farms must maspaice legal requirements
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[18]. In this section the evaluation of the legefjuirements for offshore wind energy are evaluftdedsome of the countries
where it is already a reality.

4.1 UNITED KINGDOM

The consent procedure for wind offshore in Unitethgdom follows a pre-qualification procedure in wihidevelopers are

checked on their financial standing as well astmirtoffshore and wind turbine expertise. The digalidevelopers can make a
bid for a chosen location and it is recommendestay within the areas designated by SEA. The lowiglst get an Agreement of
Lease from Crown Estate. An EIA has to be carriedamd the consent can only be attained after puigtice and consultation
process. To support the developers, DTI has satame-shop-stop in the form of Offshore RenewaBlassents Unit (ORCU) to

aid with the consent applications http://www.migg/energia/electricidad/Paginas/Index.aspx

[31].

4.2 THE NETHERLANDS

For the installation of an offshore wind farm intNerlands the permit procedure starts with a d@erlesending his project
initiative to the Ministry for Transport, Public ks and Water Management. The response includekeigues for the permit

request and the developer initiative is made pulilice permit submission, established under the i@Wlbrks and Water

Management Act (WBr), should contain the planscimnstruction, the plans for decommissioning andbx For parks outside

the 12 miles zone an Environmental Impact Assessimaequired only for the areas where impactscamgsidered significant.

The time and location choice is determined by theevetbper in his consent application
http://www.mityc.es/energia/electricidad/Paginadéir.aspx

[31].

4.3 DENMARK

In Denmark, whereas the utilization of wind on latedritory is primarily subject to the general piamg requirements on
locations of industrial plants in the landscapspacial licence system is required for the util@atof wind offshore [32]. The
Danish State has the exclusive rights to the atilin of offshore wind but combined with a spediance system as set out in
the Electricity Supply Act. The Danish Energy Autity (DEA) is the main contact point in the estabid “one-stop-shop”
permitting procedure for offshore wind projects.eTBEA handles the consent procedure having theodtyhto award all
licences and permits, for which it consults theeotinvolved departments. However, there are linoitet with respect to area and
time and if the activity is assumed to have sigaffit impact on the environment. Permission shoualy be granted on the basis
of an EIA (EIA is described in Executive Order N58of 28 August 2000) [2]. The permitting procedirdenmark involves a
pre-qualification round based on its financial,degnd technical qualifications after which the s developers could place a
tender offer. The successful applicant receivesnfthe DEA, the permits to survey the area, instaloffshore farm and exploit
wind energy but still has to do an EIA and awaiblguconsultation process after submission the detapapplication with the
EIA http://www.mityc.es/energia/electricidad/Pagfadex.aspx

[31].

5 CONCLUSIONS AND RECOMMENDATIONS

Although there is a lack in legislation on enviramtal impact assessment for ocean energy projeistséasonable to presume
that related legal instruments will be updatedteswave and tidal energy industry develops. Theegfregulation on EIA is
supposed to become an essential element for allplaige-scale ocean energy schemes [12].

At present, in countries where regulation on oceaargy schemes has already been implemented, aoé isiis generally
assumed that ocean energy is a “clean energyletiad requirements for a complete EIA may be lessahding (e.g. Portugal),
may not be required (e.g. Denmark) or, in some t@s) required for some projects depending ochtracteristics (e.g. United
Kingdom — for commercial deployments; Spain, if thehorities deems it necessary; France for thosggis exceeding a 2.5
megawatts production having a sea cable). Sincentpacts of a project are strongly dependent onctieracteristics of the
device and the location, the emphasis of envirotaieassessment may be tailored to the specificeptais in the protocol
established in the Canadian legislation. A firsalgsis based on the characteristics of the praect its location is used to
streamline the environmental assessment to be ctediu

Another important issue concerning the currentustatf EIA requirements for ocean energy consetiidsoverlap supervision
between authorities. In United States federal aatk ggovernment interaction with the developeradsded for ocean energy
project approval with EIA required for both Fedef@bvernment licence (under the National Environmkmtolicy) State

Government, if the project overlaps endangeredispdwbitat. Over-regulation or conflicting reguolst policies can arise from
this situation which can hold back wave energy tgpment. For the wind offshore licensing process ¢bt up of a one-stop-
shop entity has been implemented in several camtad aid with the consent applications. The samg also tried in Denmark
for wave energy (Wave Dragon technology) but, doeatlack in official guidelines and administratiexperiences, the
responsibility for the whole project changed durthg process being difficult to implement a onepstbop procedure similar to
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the national wind offshore permitting. Improved odioation between authorities or agencies would enttle process less
burdensome.

Public participation is also an issue included iosimof the current legislation on ocean energyeqmtsj This process usually
occurs during the scoping procedure and it is esdeilo promote a consensus about the environmentastions through the
public understanding on the effects / impacts efdbtivity. As a comparison with offshore energiA Bnd public consultation

are both required for project approval in seveaairtries.

As regards future legislation on environmental sss®nt requirements for ocean energy, specialt@eshould be given to the
incoming European legal instruments like Water Feark Directive and Marine Strategy Framework Diinee To comply with
these instruments, ocean energy projects shoulaardtibute to the classification of the marine iemwvment (including water
quality) below the category “Good”. Under the Mami¢ Spatial Planning tool, a very recent and neacess endorsed by the
European Council, the establishment of maritimasufer the development of ocean energy schemegéected to promote the
activity as occurs for wind offshore energy.

As a final recommendation and for both practical dgal purposes it is important to streamline fowls the environmental

assessment process defining the relevant impaatshiould be considered in the analysis as walh@sorrespondent baseline
descriptors which are going to be used for compariduring impacts valuation. The list of potenii@pacts to be evaluated
should be prioritised with care and updated inliget of ongoing research since there are somergeand critical uncertainties

of the device impacts on the environment that meqgfurther basic research. The legal framework khbe designed to cover
impact uncertainties and allow for amendment otgrols as and when the uncertainties are resolMeaid.approach is known as
Adaptive Management and should be incorporatedandgal framework of ocean energy schemes.
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