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Technical reports on offshore wind farms
Taking better account of environmental issues

Objectives :
 Toimprove and consolidate the integration of environmental aspects into the management of activities by

the different stakeholders

To centralise and summarise the state of knowledge on the potential effects of activities on marine

ecosystems
To target knowledge gaps
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. Technical reports on offshore wind farms
*  Taking better account of environmental issues

Objectives :
To improve and consolidate the integration of environmental aspects into the management of activities by

the different stakeholders

To centralise and summarise the state of knowledge on the potential effects of activities on marine
ecosystems.
To target knowledge gaps

| ( ‘\ Volume 1 — National and European
M framework for offshore wind farms

L} Development of offshore wind farms in Europe
and France

NATURA 2000

Institutional and legal framework of offshore
wind farms regarding environmental issues




. Technical reports on offshore wind farms

*  Taking better account of environmental issues

Objectives :

To improve and consolidate the integration of environmental aspects into the management of activities by
the different stakeholders

To centralise and summarise the state of knowledge on the potential effects of activities on marine

ecosystems.
To target knowledge gaps

| ( ‘\ Volume 1 — National and European
M framework for offshore wind farms

L} Development of offshore wind farms in Europe

and France

==
NATURA 2000

Institutional and legal framework of offshore
wind farms regarding environmental issues

Volume 2 — Interaction of offshore wind farms

=& With the marine environment

Analysis of potential impacts on the marine
ecosystem

lllustration of management measures to avoid and
reduce pressures generated by offshore wind farms



Technical reports on offshore wind farms
Volume 2 — Interaction of offshore wind farms with the marine environment

- ° Habitats and species affected by the activity

Description of marine benthic habitats from metropolitan France and species from
Habitat directive, affected by offshore wind farms
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Technical reports on offshore wind farms
Volume 2 — Interaction of offshore wind farms with the marine environment

Habitats and species affected by the activity

Description of marine benthic habitats from metropolitan France and species from
Habitat directive, concerned by offshore wind farms

Description of potential pressures generated by the activity

Characterization of the pressures generated by offshore wind farms (OWF)
by technology, project phase and structural compartment

List of physical, chemical and biological pressures based on a national typology
(La Riviére et al., 2015 ; in prep.) = correspondence table to the Marine

Strategy Framework Directive (MSFD)

23 pressures induced by OWF
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Volume 2 — Interaction of offshore wind farms with the marine environment

- ° Habitats and species affected by the activity

Description of marine benthic habitats from metropolitan France and species
from Habitat directive, concerned by offshore wind farms

Description of potential pressures generated by the activity
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Technical reports on offshore wind farms
Volume 2 — Interaction of offshore wind farms with the marine environment

° Habitats and species affected by the activity

Description of marine benthic habitats from metropolitan France and species from Habitat
directive, concerned by offshore wind farms

Description of potential pressures generated by the activity

e  Characterization of the pressures generated by offshore wind farms
by technology, project phase and structural compartment

* List of physical, chemical and biological pressures based on a national typology (La Riviére
et al., 2015 ; in prep.) = correspondence table to the Marine Strategy Framework
Directive (MSFD)

*  Characterization of the pressure level generated by the activity

Based on JNCC work and experts workgroup to OFB ;
Assessment of the links between activities and pressures

# Cumulative effects are not considered in this study
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Volume 2 — Interaction of offshore wind farms with the marine environment

Habitats and species affected by the activity

Description of marine benthic habitats from metropolitan France and species from Habitat
directive, concerned by offshore wind farms

Description of potential pressures generated by the activity

Biologiques
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(P2} (P2}
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Introduction d'espéces
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@ High magnitude
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Technical reports on offshore wind farms
Volume 2 — Interaction of offshore wind farms with the marine environment

Habitats and species affected by the activity

Description of marine benthic habitats from metropolitan France and species from Habitat
directive, concerned by offshore wind farms

Description of potential pressures generated by the activity

Technologicals and activity description ; description of the pressures generated by the
activity ; Assessment of the magnitude level generated by the pressures

Assessment of potential impacts of the activity on marine ecosystems



Technical reports on offshore wind farms
Risk analysis - Methodology

Methodological approach (La Riviere et al., 2015)
«  Method used is similar to that used to assess the risk of professional fishing activities affecting the conservation of Natura
2000 sites(AFB et al. 2019).

Define the potential pressures generated by the activity and assess their magnitude




Technical reports on offshore wind farms
Risk analysis - Methodology

Methodological approach (La Riviere et al., 2015)
* Method used is similar to that used to assess the risk of professional fishing activities affecting the conservation of Natura
2000 sites(AFB et al. 2019).

Define the potential pressures generated by the activity and assess their magnitude

Define the sensitivity of habitat to the pressure under consideration

- Methodological and assessment reports of the sensitivity of benthic habitats in metropolitan France (La Riviére et
al., 2015,2016,2023 ; Miquerol et al., in prep)

Habitat or population sensitivity — Resistance x Resilience (La Riviéere et al., 2015)

Resilience Aucune Faible Moderee Haute Tres haute
L_‘:_fj Rési > 25 ans 10-25 ans 2-10 ans 1-2 ans <1 an
. .__\’ esistance
Aucune Modérée Faible
Faible Modérée Modérée Faible
Moderee Modérée Faible Faible
Haute Faible Faible Trés faible




Technical reports on offshore wind farms
Risk analysis - Methodology

Methodological approach (La Riviere et al., 2015)
«  Method used is similar to that used to assess the risk of professional fishing activities affecting the conservation of Natura
2000 sites(AFB et al. 2019).

Define the potential pressures generated by the activity and assess their magnitude
Define the sensitivity of marine habitats to the pressures under consideration

Define potential exposure - is the activity generating the pressure in question carried out on the habitat?




Technical reports on offshore wind farms
Risk analysis - Methodology

Methodological approach (La Riviere et al., 2015)
Method used is similar to that used to assess the risk of professional fishing activities affecting the conservation of Natura

2000 sites(AFB et al. 2019).

Define the potential pressures generated by the activity and assess their magnitude

Define the sensitivity of marine habitats to the pressures under consideration

Environmental impact assessment (= Vulnerability)
Environmental impact is the combination of the probability of exposure of a habitat or population to a pressure and

its sensitivity to that pressure.

‘ Define potential exposure - is the activity generating the pressure in question carried out on the habitat?
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N Risk analysis - Methodology

Marine activity , Pressions > Habitat ® B CraTi o
Burial of submarine cables to Turbidity B1-1 Rocks or boulders of

electrical connect offshore the lower infralittoral fringe

wind turbines

Magnitude assesment of Sensitivity  No The habitat is not
coam pressures (3 levels) (4 levels) — sensitive to the
O\ (0) Hich pressure
CX) S, ) € Moderate
Yes
Exposure

Is the activity generating the pressure in
question carried out on the habitat?

Yes No
L_‘,:i Pressure amplitude

e Moderate Low

A A Very high Moderate ) ) - o
High Moderate NA | ND Environmental risk = Vulnerability The habitat is not

>
=
2 Moderate Moderate Low NA ND The habitat is vulnerable to the vulnerable to the pressure
‘B . . .
il B VIBLEE L Loy NA | ND pressure. There is a risk of impact
v Very low Moderate Low Low NA ND his habi
Variable Variable Variable Variable NA ND on this habitat
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Risk of interaction - Methodology

Sensitivity of species to pressures

-> Lack of knowledge .
Exposure of species to pressure

= Difficult to assess for mobile species

SENSIBILITE Oui EXPOSITION
L'habi spece |——>» L'habitat / I'espece eit-il E est-elle exposé(e) n Pa rtla”y known
est-il / es ensible a ala press sidérée? . . . . .
la pression considérée? (= les activités capa géenérer la pression . Need to ach”'e knowledge abOUt the dIStrIbUtlon Of SpQCleS
considérée sont-elles vraisemblablement at sea
pratiquées sur I'habitat / sur l'aire
de répartition de I'espéce?)

Non Non ¢ Oui

RISQUE D'IMPACT / RISQUE D'IMPACT / RISQUE D'IMPACT / .
VULNERABILITE VULNERABILITE o JULNERABILITE Impact risk assessment methodology not
L'habitat / I'espéce L'habitat / I'espéce (B hal?ltat | es.pece est.VL’,llr’merabIe . .
n'est pas vulnérable n'est pas vulnérable ala pression cor.151deree. appl |Cab|e for species
3 la pression considérée. a la pression considérée. Iy a risque d'impact : : :
P ot de dégradation. —> Risk of interaction

FATTRLZRR Schématisation de la relation entre sensibilité, exposition et risques d'impact (= vulnérabilité)

(d'apres La Riviere et al. 2015)




. Technical reports on offshore wind farms
N Risk of interaction - Methodology

In the absence of work proposing an assessment of sensitivity, the risk considered is described as an interaction risk in
order to differentiate it from the impact risk. It is based on a direct assessment of the risk of interaction between the
species and the pressure.

It should be noted that no quantification of effects is included in this assessment. Only the risk of an organism
interacting with the pressure is considered, without taking into account the effect that the pressure might have.

Four levels

Species - Pressures BB Known risk of interaction: consensus between experts and existing
data on the interaction between the pressure and the species.

Expert whorkgroups || Possible risk of interaction: lack of data but scientific consensus
literature review on the existence of a risk of interaction

S Lack of consensus or no data

Interaction risk

| Notconcerned




Technical reports on offshore wind farms
Volume 2 — Interaction of offshore wind farms with the marine environment

Habitats and species affected by the activity

Description of marine benthic habitats from metropolitan France and species from Habitat
directive, concerned by offshore wind farms

Description of potential pressures generated by the activity

Technologicals and activity description ; description of the pressures generated by the
activity ; Assessment of the magnitude level generated by the pressures

Assessment of potential impacts of the activity on marine ecosystems

State of knowledge on the distribution of marine habitats and species to caracterize
their exposure to the activity ; Assessment of the potential impact of the activity on
marine habitats ; Summary of knowledge on the potential effects of the activity on the
species.

Management measures (Avoid-Reduce-Compensate)

Definition and application of mitigation measures in France in the case of OFW ;
[llustration of management measures to avoid and reduce pressures
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Environmental measures Avoid-Reduce-Compensate

E4

FZHOIX DU TYPE DE FONDATIONS OU D’ANCRAGE

Contexte et problematque

FEvitement 1 existe cifférents types de structures d'écliennes offshores divisés

I Réduction
OCompensation
OAccompagnement

deux grandes catégories que sont les fondations « fces «
{monopieu, gravitaire, jacket,.) et « flottantes «{TLP, barge,.) {la
description de ces structures est définic page 274). Afin de

OSuivi
Phase de projet s'adapter aux caractéristiques bnlmnﬂrnuex géclogiques,

. 1
RConcept courantologiques, ainsi qu'aux c© -3

DProspection aux coOts de fabrication et dinstallation (e.g. Junginger et al. 2004,
OConstruction Gonzalez-Redriguez 2017), le type de fondation est définie en
CEaploitation amant par e porteur de projet en fonction des caractéristiques de la
DDémantelement zone d emprise du parc dalien

Compasantes du projet L'étendue de la zone mpactée dépend du type de pieu et de son

ONavire

emprise sur le fond, du type d'ancrage dans le cas des fondations
flottantes et de Fétendue des protections anti-affouillement

:Cz:onda:n {Howarth et of, 2020). De manitre générale, I'effet récif peut
E!:::c'nrd' i <'étendre au-deld de la zone dinfluence de la fondation De plus,

Composante de |'écosysteme Fimpact de cette pression sera différent selon ke type de fondation

{complexité structure différente entre chaque structure), la zone

E8enthos ; . .

Hichtyofsune géopraphicue d'mplantation d'un PEM (au large cu & la céte) (Miller
FMammiferes marins etal, 2013 Lefaible et al, 2019 ; Degraer et o, 2022 ; Karisson et
HTortues marines al, 2022)

OAwfaune . 3 & . 2

OChie . D'autre part, il a été mis en évidence que les impacts engendrés par

OCclonne

Pressions et effets ciblés

les fondations d'écliennes peuvent différer en fonction du type de
structure. La surface de la perte et de la madification d'habitat sera
d'autant plus mmportante que la structure aura une emprise

d'eau

Prezsions
changement  dhabitat, abragicn, Mportante sur les fonds. De plus, lutiisation des technigues
remaniement, d'installation (battage de picu pnvellement. ) dont zont pas les

mémes en fonction de la structure dont certaines ndusent des

Effets cblés: destruction  des  impacts plus élevées que dautres sur les écosystémes marins. En

habitats,

communautés benthiques

Parcs éoliens concernés par une
mesure similaire

modification des phase d'exploftation, le type de fondation peut avor une influence
sur Fétendue de l'effet réaf (en fonction de la complexité de la
structure) ainsi que sur les perturbations physiques du fond et la
modification de la charge en particules {ragage du substrat par les
chalnes o' pe des éok i s dans le cas des

Sandass atdn

re ou semi-tendu)

Figure : les différents types de fondations existantes et les profondeurs assocdes (schéma de Arvizu et al
2011, chiffres de profondeurs issues de Sénchez et al. 2019). Ecliennes pasées : {a) monopieu ; (b} tripode ;
{c} jocket { tredllis ; (d} monopieu A caisson de succion ; (¢) base gravitaire (GBS : gravity-besed structure)
Eckennes flottantes : (f} sper ; (g) plateforme avec ancrages tendus (TLP | tension leg plateform) ; (h) barge (=
plateforme serni-submersible)

L'sbjectif de cette mesure et de définir au moment de la canception du projet, ke type de fondation, de flotteur,
de systeme d'ancrage. supprimant ou limitant les i sut les habitats oules ines cor
dans la zone du parc éclien. Cela peut #tre pour exemple de choisir un type de structure ©
© Ne nécessitant pas Futilisation de techniques avec un impact sonore trop élevé (battage de pieu) au
cours de son installation.
© Qui Emite lutlization des techns drant des perturbati physiques sur les fonds trop
dlevés
o Avec une faible emprise sur les fonds.

Suivis de l'efficacité de la mesure / Suivi en lien

Suivi des communautés benthiques

Suivi des ressources halieutiques

Suivi des mammiféres marins - Fiche mesure S1

Suivi des niveaux de bruit généré par les doliznnes et les activités de travaux et de maintenance.
Suivide leffet réc et de la biocolenisation des fondations, etlignes d'ancrage - Fiche mesure

Indicateurs de resultats

© Résulats des suvis mis en ceuvre

Guide d'aside A la définition des mesures ERC - Volet « Milizu marin », CGDD, Théma balises, Février 2023

Gonzalez-Redniguez, AG (2017). Review of offshore wind farm cost ¢ Energy for Sustainabl
Development, 37, 10-19.

James, R. Ros, M.C, 2015 Floating Offshore Wind: Market and Technology Review, Carbon Trust, UK.

Junginger, M. Faaij, A & Turkenburg, W.C. |2004). Cost Reduction Prospects for Offshore Wind Farms. Wind
Engineering, 28, 97-118

Maxwel, SM., Kershaw, F. Locke, C.C., Conners, MG, Dawson, C, Aylesworth, S, Loomis, R Johnson AF.,
2022. Patential impacts of floating wind turbine technalogy for marine species and habitats. Journal
of Ervironmental Management 307, 114577, https fidai org/10 10 16/ sermvman 2022 114577

o o000




Technical reports on offshore wind farms
Habitats and species data sheets

C1-1ROCHES OU BLOCS CIRCALITTORAUX COTIERS A GORGONAIRES, PENTAPORA FASCIALIS ET En téte: code et libellé de
ALGUES SCIAPHILES I'habitat, lien url vers la page INPN

Descriptif de habitat — Extrait de La Riviere et al., 2023
Caractéristiques stationnelles :

Cet habitat du circalittoral cdtier peut se rencontrer & des profondeurs & oo q I .
comprises entre 10 et 40 m enfonction de la matiére en suspension dans Caracterlsthues stationnelles :

la colonne d'eau. Il se développe préférentiellement dans les milieux 3 conditions d’expressions de Funité
courant varlabI’E. sur la roche escarpi_ae. les bl:’)cs‘ et les afﬂeurem‘ents décrite et des principaux cr'ltéres
rocheux exposés aux vagues. Cet habitat est generalement observe sur

des affleurements rocheux entourés de sédiments grossiers. Ces de reconnaissance

derniers peuvent étre du gravier coquillier ou du gravier vaseux
hébergeant Urticina felina, Cerianthus Hloydii et Neopentadactyla mixta. Au-dessus de cet habitat, on trouve
généralement une forét dense de laminaires.

Statut : statut de conservation et Statut : Au titre de la DHFF (92/43/CEE), cet habitat est inclus dans I'Habitat d'Intérét Communautaire (HIC)
d les Habi 1170 « Récifs ». |l peut également correspondre a I'HIC 1130 « Estuaires », a 'HIC 1150 « Lagunes cdtiéres »
correspondance avec les Ha itats ou & I'HIC 1160 « Grandes criques et baies peu profondes» sous réserve de respect des critéres

d’Intérét Communautaire (HIC) diidentification géomorphologiques et de délimitation physiographiques de I'HIC.

Fiche(s) mesure(s) concernée(s)

Mesures d'évitement :

+ Evitement spatial des habitats benthiques Fiches mesures concernées o |-|en
* Type de fondations ou d'ancrage . '_ R
vers les fiches mesures ERC ciblées
Mesures de suivi - pour cet habitat.

» Effet récif et biocolonisation des fondations, flotteurs et lignes d'ancrage
+ Contamination des organismes filtreurs par les anodes anti-corrosion

Risque d'impact face aux pressions physiques potentielles induites par un parc éolien en mer (PEM )

Type P Compartimentsfactivitésdun  Risque
de PEM ; PEM d'impact
Naviez

Tamement Abrasion profonde
Prazasction

Techrigues de prazpectan L EXTRCEN de SBStTal Tazement ABFasion Do inde
Havrez Tassement Abrasion profonde
ConztructonDémanmiemant | Fandations [rane diinfluenas | Changement dhabinat Tassemant Abrason profonde

Raccardement [mne d emprise] | ] Tamement Abracion pimionde Remankement Dépst Gible de Ml
Raccordement {2one dinfluence | L Changement dhabnar Tassement Abrason profonde
Navrez M Tassement _Abrasion profonde.

z I Fardations [sane Temprie] - Per dun hatitat Crargemert dfabtat _Remanemet

Scores de Vulnérabilité : risque SN L T CEm——

d’'impact de 'habitat faces aux
pressions potentielles induites
lors des différentes phases d’un

nérant le score maximum

Haviez Endichizement arganique

projet de parc éolien en mer P Temmmemes
Navirez F Enschizement arganique
Fandatians |mne d emprise| F Cresnimamart ogaiais
Fandatians {mne d influence) F Endchizement arganiaue

Canztrucary|

Eaiemes

Rasardement {mone d'emprise | Endichizement arganiqus

Endchizement organique

7
e

Hevirez F Enichizement arganique

Fandatians |zone d emprise| g

Fandatians {mne dinfluence| i

Saianna:

Endhizamant rganiaue

o Enschizemant srganiue

ErsimtonMentznance
Ramordement {zone d'emprise| Hew Smizzions sldctromagnétiques, Méteux synthétiues ot nan zynthétiue:
Ramordement {zone dinfluence) no Mo zymindfaues st nan synthétioues




Technical reports
Taking better account of environmental issues

Resources documents for :
 Appropriate assessment
 Maritime spatial planning

* Environmental impact assessment
* Environmental authorization

National documents, do not add regulatory framework and do not replace local analysis that are
mandatory.
Decision-making document for stakeholders, etc.

21
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