Intended for

GGGGG

Document type
EIA Report

Date
July2020

Document number
OBP_REMROOSEN A

REPORT ON THE ENVIRONMENT.
MPACT ASSESSMENT OF THE B/
POWER OFFSHORE WIND FARM

UT

3T "o,

: £3
7 Z
% @ &

%, &

“ 3¢

MORE™

SUBSEA SOLUTIONS Frpr



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

Applicant

Contractor

Subcontractos

Baltic Power Sp. z o.0.

MEWO S.A.

Maritime Institute
Gdynia Maritime University

National Marine Fisheries
Research Institute

DHI Polska Sp. z o.0.

IfAM

MAREA Sp. z o.0.

Page? of 412

EIE croup

MEWO

SUBSEA SOLUTIONS

(TUT 8,
AT “,
2

2y

N~ T

- I; .
-
L

g

|
%

# &
e A
Frer yows®

RYTBACKI
PARNSTWOWT
IMSTYTUT
BEbDAWIIT

DA
& 1A

mare

environmental

MORSKI
INSTYTUT



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

Declaration
| declare that | meet the requirementsferred to in Article 74a.2 of the Act of 3 October 2008 on the
provision of information on the environment and its pret®n, public participation in environmental

protection and environmental impa@ssessments (Journal of Laws of 2008, 199, item1227, as
amended) and | am aware of criminal liability for making a false declaration.

Head of the Team

Page3 of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

Key Project Personnel
tl 4SO DIF2Sgalah Head of the Team for Geophysics

al OAS2 YI Ol a Head of the Team for Hydrology and Meteorology

Katarzyna Galefatarowicz Head of the Team for Hydrochemistry and Geochemistry
Andrzej Osowiecki Headof Benthos Surveys (macrozoobenthos and phytobenthos)
Tomasz Nermer Head of Ichthyofauna Surveys at Sea

Urszula Sadowska Head of Marine Mammals Surveys at Sea

Carmen Wawra Head of Bat Surveys at Sea

2 92 RT AYASNI a$SA i Head of Avifauna Surveys at Sea (seabirds)

Urszula Sadowska Headof Avifauna Surveys at Sea (migratory birds)

wlk R2&30F ¢ hLJA 2 0L | Environmental Impact Assessment Coordinator

Authors;

wl R2 & 0O ¢JulinszIGaj@vskiNatalia Kaczmarek y y | . | AdksaridialBojkeh £ 3 | . N2 OOUI A1
3y AsSal | I, ZuzahhaSSimerAorfertce CuttatD NI d & v |, BlékdandariDrgadNatalia Druzd

Janusz DworniczaRiana Dziadugtlustyna EdytMette EisenDariuszFey 3y A Sal 1)} dafllad A Dad _IS 6 & |
Katarzyna GaleFatarowicz2 02 R1 A Y A S Kikarzyba\BobdwaBarbara Jaspera | OA S 2WIYNEE Gl &
YILAZRE &I Y 2 Kdrig KuldadkiMateusz KunickiEmil Kuzebskiliaksandr Lisimenkdk ©32 NI | G |
Littwin, Tomasz Marcinkowsk? 02 RT A Y A S NFZuzaand Mang BW8liNd MisiewiczLars Mortensen

Tomasz Mrmer,a | NIi I, 8 2 ORE O , TohBy @g2dwskdominika OstrowskadD NI d @yl t 1T A1 264
Sapota Doreen PickKrzysztof RadtkePiotr RydzkowskiUrszula Sadowskav2 | vy I { | Hépfigtt® A Za 1 |
SchackBeata Schmidf, A f A I y I { OK| y o SaNi#l Srxeeck] 8 $ NJ iMarta S®¥aRatarzyna

{1 O S Llled&tymanelErank ThomsenNaomi Tuhuteryw R2 2 B & f SaghaNIPAA OF ¢ ,2 ¢ al & Za
YN eal G2F %I Ot &aia

Contractors
Ly Yyl . [ aNg @Kal] PMarcin BBsjczyka | 3 R Sy | MarekoBD@chi Pleksandra Bojke dz] | & 1
Boracki_dz| I &1 ., AMR &a] Akt & Ml B A ZBdnda&dniet h NI G52 YA S ZoannkF 62 6 &1 /

ChmielewskaAgnieszka Cichowska | 32 NJ I (i DNJ5 $& ¢ IS |, Bafarzyna Pdbrzymlieksander

Drgas NataliaDruzd Ewelina Duljaslanusz DworniczaRiana DziadugiTomasz Dziarkowski dz] &1 5T ASYA |
Justyna EdytPatyk Ellwardf Sara Fojta A OK I O ,CNAl ¥ @1 I, DulildGajawisi OF R@ a 0L 6 DI ST
_dZl Fal  DASERNRBBEYRY ,MariNy/ A BN SIAEHRANI | | MaiyhaSGiebzQéwitzq

2 02 RT A YA S Marcin BkeBgarézB88 2 YA ¥ A 1 |, Sylwés@rRgmyfylukkatarzyna HorbowaKarol

Jacobh Adam Janczyszyn | 6 SO \Vi-AGOKA &0 ,AaM B 2 & WK dhemaSW. &dhansen Natalia
KaczmarekZbigniew Kajzera I OA S2 WIYNID& @l ¢ DN $ RBE EAR Y A YIadwnidaKabgo/ZSabjna

Kaszakkamil Kisielewska I 032 NJ | &t (8 yz& i ( §RIydztpfKaszalowskiy RNJ S2,Jam2 1T YA Ol A
Kowalik Maciej KozakiewicOf 3|  YeN&rYo SafT Y Mafelsé BubigkiTomasz KusjKrzysztof Kwella

Adam Lejka | G Sdza 1 , Adand Le@andowska | O3 2 NI |, Domink Mardhawakilarek Marciniak

az2yAll aMafeiad MidsRowskaZuzanna MirnyEwelina MisiewiczGrzegorz Modrzejewskizabela

Nawrotek Artur NiemczykWI NE & O |, &Kardiir éldowbgrodz Anna Ochmana A OK | O , wlf B3/ 2 ©H ¢

h LJA ,2A6drzej OsowieckiDominika OstrowskaPiotr PankowskiJoanna PawlakKrzysztof Pawlikowski

Zuzanna Pestkalan Pitrowski, . 2 t NXy & @PiStaPrdispldRzysztof RadtkeMarcin Raulin Jan Rodak

Karolina Rogowsk&ebastian Siemieniewica | NOA Y ,{y2 02 &i 8§ Y NI &R Gaa K Gt LIYA
al NOAY {atONR16 a8 8\ BIzD | { | KathrkihaZSickHpZ & Kohrad Szotmileena Szymanek

Paget of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

aAOKI O {&aRB&S&al A Add D RNIEHUB Typiaka A OK | O, Karhila Wérdthold_ dz | &1
208N 20N 2 x1HwASDHs 2 A afetaS\btatckTycjan WodzinowskMarta Wojtkiewicz Adam

2271 KADRNR I Y 2 NIOBNESY Il .t NYFE S8 AP0 PR d ¢ Jréredsh

2 8 0 A SMdgdalena Wybranied | 6 SO 2 2RNEOJ O ¢ , Katonh Baliiskahamara Zalewska
(IMGW) Wojciech ZalewskiY NI & & 1 ( 2GFzegwrk Tanhiéef, Agnieszka Zawieja | 6 ST LBRI&Y | Yy
Zienteka A OK I O %A Y| |

Page5 of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

Table of contents

Abbreviations and defiNitioNS............cooiiiii i 18
1 PIEIACE ... e e e e e e 26
00 R 1 oo U1 1 o] o O PP TP PP UPPTPPOPRPRPPPIS 26
1.2 ProjeCt QUAlIFICATION .........uviiiieiiiiiiie et e e e e e e e 27
1.3 Reasons for the project implementation............ccoooiiiiiiee e 28
1.4 AIm and SOPE Of thE rEPOIT.........uuuiiiiiiiiiiiiiiere e 29
1.5  BaSIS fOr the MEPOIL....cci it e e e e 32
1.6 Findings of the strategic and planning dOCUMENLS..............evvveeeiiiiiiiiieee e 33
1.6.1 International and EU dOCUMENLS............uuviiiiiiiiiiiiieeiiiee e 33
1.6.2 Documents at the national and regional Ievel..............cccvvveeiiiiee, 34
1.6.3 Summary of the findings of the strategic and planning documents.................... 37

1.7 Information on the links between the Baltic Power OWF and other projects............. 37
1.8 Methodology for the plannegroject impact assessment..........cccceeeeeeeeeveeeececcccccennnns 38

2 Description of the planned Project........iiii e 46
2.1 General characteristics of the planned project........ccccccvveiee s 46
2.1.1  Subject and SCOPE Of the PrOJECL.......euviiiiiiiiiiiiiie e 46
2.1.2 Location and the sea area taken by the project...........cccccccei e, a7
2.1.3  Stages of the project implementation...........ccccccvviiiiiieeee e 51

2.2  Description of technological SOIULIONS...........c.uviiiiiiiiiiie e 52
2.2.1  Descripton of the production ProCeSS.......cuuuviiiiiiiiiiiiiiie e 52

2.2.2  Description of the technological solutions for individual elements of the project53

2.2.2.1  WiNd POWET STALION......eeiiieiiiiiiiiiiee e e et e e s e e e e s re e e e e e ane 53
2.2.2.2 Supporting structures with foundations............cccccccvvveiiiiiiii, 55
2.2.2.3  CoNNEeCtion INfraStrUCTUIE. ..........coiiiiiie e 58
2.2.2.4 NoOnproduCtive iNfraStIUCIUIE...........uuviiiie i 61

2.3 Project variants CONSIAEIEA...........ooooieeii i e 62
2.3.1  Approach to designating project Variants...............oooooeeoioeeeeneiniiiieiiieeeeeeeeeeeeeeee 62
2.3.2  Project variants considered together with the justification of their selection......! 63
2.3.2.1 Applicant Proposed Variant (APV).......ooo e 63
2.3.2.2 Rational Alternative Variant (RAV).......oooo i 64

2.3.2.3 Compilation of the technical parameters of the project variants considered..64

Pageb of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

2.4  Description of particular phases of the Project.........cccccvveeiiei s 64
2.4.1 General information relating to all phases of the project.........ccccevveviiiinnnnll 64
2.4.2  CONSITUCHON PRASE......iiiiiiiiee ettt e e e e e s e e e e e e 66
2.4.3  Construction and exploitation phase...........cccccciiiiiiiiiiiiiiierr e 71
2.4.4  EXPlOitation PRasSE........uueiiiiiiiiieiiiieeee e 71
2.45 DeComMmMmISSIONING PRASE. .....cuiiiiiiiiiiiiie e e e e e 74
2.4.6 Information on energy d@and and CONSUMPLION..........ccccuurivrriiiiiienriniieeeeeeeeee e, 77

2.5 Risk of major accidents or natural and construction disasters..........cccccvvevveeeeeeernnnnn.. 77
2.5.1 Types of breakdowns resulting in environmental contamination........................ 77
2.5.2  Accident description with a potential impact assessment..........c.cccccoeevveveeeeeenn.. 78

2.5.2.1 Oil derivatives leak (during the normal operation of vessels).........ccccuveeveeeeen. 78
2.5.3  Other KiNdS Of FEIEASES.........uuiiiiieiiiiiii et 80
2.5.3.1 Release of municipal waste or domestic SEWAGE.............cceeeeeeeiiieiiiiiiicicinns 80
2.5.3.2 Contamination of water and seabed sediments with antifouling agents........ 80
2.5.3.3 Release of contaminants from anthropogenic objects on the seabed........... 80
2.5.4  EnvIronmMental tNrEaLS.........cuuviiiiiiiieiiiiie ettt 81
2.5.4.1 CoNnStruCtion PRaSE.........ccoiiiiiree e 81
2.5.4.2 EXPlOitation PRASE.......cooiiiiiiiiiiiic e 81
2.5.4.3 Corstruction and exploitation Phase...........ccccciiiiiiiiiiiiiiiiieeer e e e 82
2.5.4.4 DecommisSiONING PRASE.....uuuuiiiiieiiiiiiieiiie e 82
2.5.5  BreakdOWN PreVENTION........ciiiiiiiiiiie ettt e e ettt e e e e e et e e e e e e s annnnes 83

2.5.6  Design, technology and organisat&l security measures expected to be applied by the
APPHCANL....oeeeeeeeeee e 84

2.5.7 Potential causes of breakdowns including extreme situatiomsthe risk of natural and
CONSEIUCTION AISASIELS....ccciieei e e e e e e e e e e e e e e e e e e e e e e e eens 84

2.5.8 Risk of major breakdowns or natuaad construction disasters, taking into account the
substances and technologies applied, including the risk related to climate chagde

2.6 Relations between the parameters of the project and its impacts.............cccvveveeeeee. 84

3 Environmental CONAITIONS..........ooiiiiiiiiiiiie e 86
3.1 Location, seabed tOPOGIraphIy.........cuuiiiiiiiiiieiiiee it e e 86
3.2  Geological structure, seabed sediments, raw materials and deposits...................... 88
3.2.1 Geological structure, geotechnical CONAItioNS............cccvvvvviiiiiriiiiiieiieriieee e eeeenn. 88
3.2.1.1 SubQuaternary SEdIMENTS..........cuuiiiiiiiiiiiiieee e 88

Page7 of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

3.2.1.2  QUALEINEAIY COVEL....coiiiiii i i e e e e e e e e e e e e e e e e e et eeeaeeeeeaeeeeeens 88
3.2.2 Seabed sediments and their QUAlItY..........cccccviiiiiiiiiiiii e, 89
3.2.3 Raw materials and dePOSILS.........ccieeiiiiiiiiiieeeii e 93
3.3 SEAWALEN QUAILY.....uueiiieieiieiiieee e e 94
3.4  Climatic conditions and state Of the @il.............ccccoriiiiiiiiiic i 95
3.4.1 Climate and the risk related to climate change.............cccccceiviiiiiiieec e 95
3.4.2 Meteorological CONAItIONS...........cooiiiiiiii e e e e e e e e e 97
3.4.3  QUANILY OF @L.ceeeeeiiiiiiicciccc e 98
3.5 AMDIENT NOISE.....eiiiieiiiie et e e s e e e e e e 100
3.6  ElectromagnetiC field........uuueiieiieiiiiiee 101
3.7 Description of the natural environment components and protected areas............... 101
3.7.1 Biotic elements in the MariNg Ar€a...........ceeeieiiiiiiiiiriee e 101
3.7.1.1 PRYtODEMNOS. ... ... ——— 101
3.7.1.2 MACIrOZOODENTNOS ...ttt 101
3.7.1.3  IChINYOTAUNE......euiiiiieiiie e 103
3.7.1.4 Marine MamMalS.........cccuiiiiiiiiiiiiiie e 106
3.7.1.5 MiIgratory DirdS........ccooociiiiiireeee e e e e ———— 112
37,16 SEADINUS.....eeiieeiiiiie et e e e e 128
T A T A = - | - T TP PPTTTRRP 133
3.7.2  Protected areas, including Natura 2000.............cccuvrmiimiiimeiiiieeeeeee e, 136
3.7.3  WIlAIIfE COMTIOIS. ....uuiiieieeiiiiie e 144
374  BIOGIVEISITY.....cci it ii e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeseesssaaaannnnnnannnes 145
3.7.4. 1 PRYIODENTNOS. ....ciiiiiiiiiiii e 145
3.7.4.2 MacCrozoODENTNOS.........uuiiiiiiiiie e 145
3.7.4.3 IChthyofauna........c.oooii e e e e e e e a e e 145
3.7.4.4 Marine MAaMMAIS.........oiuuiiiiiieeiiiiee e e e e e e e eab e 146
3745 SEADIIUS...cciiiiiiiiie e e e 146
3.7.5 Environmental valorisation of the sea ar@a............ccccceeevviiiiiii e 147
3.8 Cultural amenities, monuments and archaeological sites and objects..................... 147
3.9 Usage and development of the sea area and material goods.............cccccvvvvvvvrrnnnen. 147
1 78 Tt R o 11 o] o1 o SRR, 147
3.9.2  FISNING et e a e 149

3.9.2.1 Volume and value of fish CatChes...........ccvevviiiiiii e 150

PageB of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

3.9.2.2 Size of fiShiNg €ffOrt.........ooiiiiiii e 157

3.9.3  Other deVEIOPMENTS.......uiiiiiiiiiiiiiieeeeeeeee e 158
3.10 Landscape, including the cultural landscape..........cccccvvviiiiiiiiiiiiiie e 158
3.11 Population and living conditions of PEOPIE..........coovvvviiiiiiii 160

4 Modelling performed for the purposes of the project impact assessment.................... 161
4.1 Modelling of suspended solids dispersion and concentratian...............cccceeeeernenee. 161
4.2  Modelling of underwater noise Propagation...........ccccccvvvviriiiriiiiierieeeeereeeeeeeeeeeeeaaeens 162
4.3  Modelling of the risk obird COllISION...............oooiiiiiii e 164

5 Description of the environmental impact anticipated if the project is not implemented, taking
into account the ®mailable information on the environment and scientific knowledge.....166

6 Identification and assessment of the project IMpPaCES........ccccvvevieeviieieeiiiiiiiieeeeeeeee, 167

6.1 Applicant Proposed Variant (APV) ... 167

6.1.1  CONSIUCHON PRASE... ..o i i e e e e e e e e e e e e e e e e e e e e e e s e nnnes 167
6.1.1.1 Impact o geological structure, seabed sediments, access to raw materials and

HEPOSIES .o a e e e e e e e e e 167

6.1.1.1.1 Impact on geological StIUCIULE..........ueiiiiiiieeeee e e e 167

6.1.1.1.2 Impact on seabed SEAIMENES.........ooiiiiiiiee e 168

6.1.1.2 Impact on seawater and seabed sediments quality............ccccceeeeriiiiiirnennnn. 169

6.1.1.3 Impact on climate, including greeabise gas emissions and impacts relevant in terms

of climate change adaptation and impact on the air (state of the.air)........... 178
6.1.1.4 Impact on nature and Protected Ar€as...........oovvvrrrireeeriiiiiiiiieie e 178
6.1.14.1 Impact on biotic elements in the marine area..........ccccccevvveveeeeeeieeeeeens 178
6.1.14.1.1 PRYIODENTNOS. ... 178
6.11.4.1.2 MaCrozZOODENTNOS.........ciiiiiiii i 178
6.1.1.4.1.3 [CHtNYOTAUNG. ..o 182
6.1.1.4.1.4 Marine MamMMAS...........cooiiiiiiiiiie e 190
6.1.1.4.1.5 MIGratory DIrS.......oveeeieii e 195
6.1.1.4.1.6 SEADINIS ... .ot 195
6.1.1.4.1.7 B, . e 201
6.1.1.4.2 Impact oN Protected ar€as..........cccuvuvieeeiiiiieeee e 202
6.1.1.4.2.1 Impact on protected areas other than Natura 2000................coeecvvveviennnen. 202
6.1.1.4.2.2 Impact on Natura 2000 SItES.........coiuueiiiiiiiieie e 202
6.1.1.4.3 Impact a wildlife COrridors. ... 202
6.1.1.4.4 IMPACt ON DIOAIVEISILY........eeiiiiiiiiiiiiee e 203

Page9d of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

6.1.1.5 Impact on cultural amenities, monuments and archaeological sites and obp@ds

6.1.1.6 Impact on the usage and development of the sea area and on material go@0%

6.1.1.7 Impact on landscape, including the cultural landscape..............cccccveeeeennnnns 206

6.1.1.8 Impact on population, health ahliving conditions of people.......................... 207

6.1.2  EXPloitation Phase.........uuuuiiiiiiiiiiiiiieeeee e 208
6.1.2.1 Impact on geological structure, seabed sediments, access to raw materials and

[0 [=T oT0 1Sy | K TP PP EETTP T PPPPPRR 208

6.1.2.2 Impact on seawater AYNAMICS.........cccceecurrnrriirrinirniirrrerrrrrrrrerrreeeereeaaaaaaaaeens 208

6.1.2.3 Impact on sawater and seabed sediments quality.............cccccvveeriiiiiineeneen. 209

6.1.2.4 Impact on climate, including greenhouse gas emissions and impacts relevant in terms

of climate change adaptation and impact on the air (state of the.air)........... 213

6.1.2.5 Impacton systems using EME............ccooiioi i 215
6.1.2.6 Impact on nature and protected areas............ccccceecrurriniriiiniiirieree e 218
6.1.2.6.1 Impact on biotic elements in the marine area..........ccccccevvveveeeeeeeeiieeeceene 218
6.1.2.6.1.1 PRYIODENTNOS. ... 218
6.1.2.6.1.2 MaCrozZOODENTNOS........cciiiiiiii e 219
6.1.2.6.1.3 [CHtNYOTAUNG. ....cci it 221
6.1.2.6.1.4 Marine MamMMAlS...........cooiiiiiiiiiie e 225
6.1.2.6.1.5 MIGratory DIrS.......ovueeiei e 231
6.1.2.6.1.6 SEADINIS ... .ot 232
6.1.2.6.1.7 B, . e 237
6.1.2.6.2 IMpact ON Protected Ar€as..........cuuvviiieiiiiiieeee e e e 238
6.1.2.6.2.1 Impact on protected areas other than Natura 2000................coovcvvvnviennnen. 238
6.1.2.6.2.2 Impact on Natura 2000 SiteS...........ceuurrrirrmiiiiirieiereeeeeeeeeeeee e e 239
6.1.2.6.3 Impact on Wildlife COrdOrS. ... ..o 239
6.1.2.6.4 IMPACt ON DIOAIVEISILY.......uvviiiiiiiiiiiie e 239

6.1.2.7 Impact on cultural amenities, monuments and archaeological sites and obtis

6.1.2.8 Impact on the usage and development of the sea area and on material go@d4

6.1.2.9 Impact onlandscape, including the cultural landscape..........cccccvveeeeeeeeennennn. 241
6.1.2.10 Impact on population, health and living conditions of peaple....................... 245
6.1.3  Overlapping of construction and exploitation phases...........cccccvvveeeeiniiiiiiennnn. 246
6.1.4  DeCOmMMISSIONING PRASE......ccciiiiiiiiiiiii ittt e e e e e e e e e aa e e e e e e e e e e e e e e s aaaaaannns 247

6.1.4.1 Impact on geologicaltsicture, seabed sediments, access to raw materials and
(0= o101 | K TP PTP T PPPPPPP 247

PagelOof412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

6.1.4.2 Impact on seawater and seabed sediments quality..................oeeeeiiiiiiinnnes 248

6.1.4.3 Impact on climate, including greenhouse gas emissions and impacts relevant in terms

of climate change adaptation and impact on the air (state of the.air)........... 250

6.1.4.4 Impact on systems using EME..................c.o i 250
6.1.4.5 Impact on @ture and protected areas...........cccceeevcrnrviniiiiiniirreerer s 250
6.1.4.5.1 Impact on biotic elements in the marine area...........cccccoecvvieeeiiiiiiiee e 250
6.1.45.1.1 Phytobenthos.........ouviiiiiiic e 250
6.1.4.5.1.2 [V F= T fo Y0 o] o 1=T 11 Lo =S U PR PSP 251
6.1.4.5.1.3 IChthyofauNa.........uiiieiiicccce e 252
6.1.45.1.4 MariNg MAaMMALS........euiiiiiiiieie e e e e e e eeeees 254
6.1.4.5.1.5 MiIgratory DIFAS........oeee i e e e e e e e e e aaaan 257
6.1.4.5.1.6 SEADIIAS ... 257
6.1.45.1.7 BaAlS. ...ttt e a e e e e enannne 261
6.1.4.5.2 IMpact 0N ProteCted ArEas........c.uveieeiiiiiiiiiie e 261
6.1.45.2.1 Impact on protected areas other than Natura 2000...............cooevevvvvviennnen. 261
6.1.4.5.2.2 Impact on Natura 2000 SiteS...........ceuurrriririiiiiiieieeeeeeeeeeerere e 261
6.1.4.5.3 Impact on Wildlife COrTdOrS. ... 261
6.1.4.5.4 IMPACt ON DIOAIVEISILY......ueeiiiiiieeiiie e 262

6.1.4.6 Impact on cultural amenities, monuments and archaeological sites and ohpg2s

6.1.4.7 Impact on the usage and development of the sea area and on material go@68

6.1.4.8 Impact on landscapéncluding the cultural landscape.........cccccvvvevevveeeeennnnn. 263
6.1.4.9 Impact on population, health and living conditions of peaple...................... 263

6.2 Rational Alternative Variant (RAV)........oooi i a e e e 264
6.3 Impact assessment on Natura 2000 SIteS..........ccoeiiiiiiiiiiiiiiesiccee e 264
6.3.1  INItIAl @SSESSMENL.....ciiiiiiiiiii ettt e e 264
6.3.1.1 Determination of thearoject impact ranges.......cccccvvvvviiiieeiiiee e, 265
6.3.1.1.1 Suspended solids and their sedimentation.............ccccccvvveeeeeeiiiiiiiiicciinns 266
6.3.11.2 UNAEIWALET NOISE.....ceiiieieeieee ettt e ettt e e et e e e e s e e e e s eebeeeeeesennees 268
6.3.1.1.3 Spatial diStUrDANCES.........ooeeeeeei e ———— 280
6.3.1.2 Summary of initial SSESSMENL.........ccooiiiiiiiiie e 281
6.3.2  MaliN @SSESSMENNL....ceeiiiiiiiiiieie e ettt e e e e e e e e e s s a e 281
6.3.2.1 Coherence of the Natura 2000 NEIWOIK............ccooriiiiimiiieiiiiiieee e 281
6.3.2.2 Integrity of the Natura 2000 SILE............ccoiiciiiiiiiiie e e e e 284
6.3.2.3 Summary of Mmain asSSESSMENL...........cevviiiiiiii e e 285

Pagellof412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

7 Cumulative impacts of the planned project (taking into account the existing, being implemented
and planned projects and actiVIties)..........ccoiveeieiiiciicer e 286

7.1 Projects existing, being implemented and ones for which the decisions on environmental

conditions have DEEN ISSUEM..........ccuiiiiiie e 286

7.2  Types of impacts which may cause cumulative impact..............cccccccccceiniivinvinnnnnnne. 288
7.3 Identification of projects which may cause cumulative impact...............cccccveeerrnnne 288
7.4  Cumulative impacts @a8SSMENT..........ccooiiiiii e e e e e e aa e 289
741 UNAEIWALET NOISE....eeiiiiiiiiieiiiiie e eiteee ettt ab e e e s r e e e e e 289
7.4.2 Increase in suspended solids concentration and their sedimentation.............. 289
7.4.3  Spatial diStUIDANCES.........uuuiiiiiiiiiiiiee e 290
7.4.3.1 Creation of physical barriern..........ccccccc e, 290
7.4.3.2 Landscape diStUrDANCES.........oooiiiiiiie e 292
7.4.3.3 Interference in the operation of systems using EMFE.............ccccovvivveeveeennenn. 294
TA.3.4  FISNING ..ottt e e e e e e e e e e e e e r e e e e e aaan 294

8 TransSboUNArY IMPEACL..........uueiiiie it e e e e e e e e e e e ane 303

9 Analysis and comparison of the variants considered and the variant most favourable for the
(<] NVZ1C0] o1 41T o | GO RPP PRSPPI 305

10 Comparison of theechnological solutions proposed with the technological solutions meeting
the requirements referred to in Art. 143 of the Environmental Protection Law............. 307

11 Description of the prospective actions to avoid, prevent and reduce negative impacts on the
<]V 0] o 41T o | GRS SPUPPPERP 308

12  Proposal for the monitoring of the planned project impact and the information on the results
available for another monitoring, which may be important for establishing the responsibilities

IR T ES3R 1= o OSSR OTSRPR 310
12.1 Proposal for the monitoring of the planned project impact........cccccccvvviiiiinel. 310
12.1.1  Underwater NOISE MONITOMING......coiiuuririieeeeaiitieeeee e e et e e e e s s e e e e aenneeeeeas 310
12.1.2 Ichthyofauna MONItOIING.........uuiiiiiiiiiiii e 311
12.1.3 Migratory birdS MOROIING.........ccoooiiiiiii e a e e 311
12.1.4 SeabirdS MONITOMING......uiiii it e s e e e 312
12.1.5 Marine mammals MONITOMING . .....coiiiirrrieieeeiiiieie e 313
12.1.6 Benthic 0rganisms MONITOMNG...........uuuuuieiieiiiiiiieiieeeee e ee e ee e e e e e 313
12.1.7  BatS MONITOMING. ... ueteeeeiee ittt ieee e e ettt e e e e st e e e e e e e s bbb e e e e e e e s e nnbb e e e e e e e e annneees 314
12.2 Information on the results available for another monitoring, which may be important for
establishing the responsibilities in this field.....................oo oo, 314
13 LiMIEEO USE GICa....cciiiiiiiieiii e ettt ettt e e et e e e e e s e e e e e e e bbb n e e e e e e e e nnnnneeeeeeas 316

Pagel2of412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

14  Analysis of possible social conflicts related to the planned project, inclidegnalysis of
impacts on the local COMMUNILY........uviiiiiiieeiiee e 317

15 Indication of difficulties resulting from technical shortcomings or gaps in the state of the art

encountered during the preparation of the report............ccovvvvie i 321

16  Summary of the information on the Project.............oooo oo 325
17  Sources of information and materialsS USEd.............ooouiiriiieriiiiiiiieee e 330
18 LISt Of fIQUIES ... e e e e e e e e e e e e e e e e e e e e s s e e s s e e e s e e enneane 358
19 LISt Of tADIES. ...eeiiieeeie e 363
20 LiSt Of PROtOGIaPNS ... .ccieiiiiieiiie et 368
21 LiSt Of QPPENAICES.....coiiiiiiieiie e e e aaaa e 369
22 NONSpeCialiSt aDSIIACL.........cccoiii e e e e e e 370
A R o ] - T = ST P PSP PPRPPPRPPPI 370
22.1. 1 INFOTUCTION .....eeiieite ettt e et e e s s e e e e nre e e e 370
22.1.2 Project QUAlIfICALION..........uuuiiiiiiiiiiiiei e 370
22.1.3 Reasons for the project implementatiQn.............cccuvvvieeeiniiiiiieeeee e 370
22.1.4 Aim and scope Of the rEPOIL.......cco i a e e e e e e 371
22.1.5 BasSiS fOr the rEPOIL.. ... e e e 371
22.1.6 Findings of the strategic and planning documents.............ccccceeeviviiiieeee e 372

22.1.7 Information on the links between the Baltic Power OWF and other projects....372

22.1.8 Methodology for the planned project impact assessment...............ccccccoeeeee.. 372
22.2 Description of the planned ProjJeCt............uvveiii i 373
22.2.1 General characteristics of the planned project.......ccccvveeveeeiieiiiiiiiiiii, 373
22.2.1.1 Subject and SCOPE Of the PrOJECL.......cvviiiiiiiiiiii e 373
22.2.1.2 Location and the sea area takbyi the project............cccooevviiiiiiiiiniiiiiieeeennns 374
22.2.1.3 Stages of the project implementation..............ccooeeeeeeii s 375
22.2.2 Description of technological SOIULIONS............cccoiiiiiiiiiiiiee e 375
22.2.2.1 Description of the producCtion PrOCESS........ccciiiiiriiiiiieeiiiiiiiieee e 375

22.2.2.2 Description of the technological solutions for individual elements of the pr@&ét

22.2.2.2.1  WiNd POWET STALION......ciiiiiiiiiiiiie ettt 375
22.2.2.2.2  Supporting structures with foundations.............cccooveriiieniiiee e 376
22.2.2.2.3  CoNNecCtion iNfraStIUCIUIE. .........cocueieiiieie e 376
22.2.2.2.4  Non-productive iNfraStrUCIUIE..........coouiiiiiiii e 377
22.2.3 Project variants considerd...........oouuuiiiiiiiiiiriiieen e 377

Pagel3of412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

22.2.3.1 Approach to designating project Variants............ccccceeeiiemmrereeeennniinneeee e 377
22.2.3.2 Project variants considered together with the justification of their selectian377
22.2.3.2.1 Applicant Proposed Variant (XP...........ooeeeeiiiiiirieiniieee e 377
22.2.3.2.2 Rational Alternative Variant (RAV)......uueieriiieeeeeii e esiveveeeeeee e e 378

22.2.3.2.3 Compilation of the technical parameters of the project variants considerd@d8

22.2.4 Description of particular phases of the project...........cccccviiiiieiie i 378
22.2.4.1 General information relating to all phases of the project...........cccvvvvvevvveeneen. 378
22.2.4.2 CONSIIUCHON PRESE. . ... eeiiiiiieeiieie e 379
22.2.4.3 Construction and exploitation PhaSse............oocviiiieeeiiriiiiiee e 379
22.2.4.4 EXPIOHAtioN PhaSE.....cccvviiiiiiiiiieecce s 380
22.2.4.5 DecommisSIiONING PhaSE........ocuuiiiiieeiiiireee et 380
22.2.4.6 Information on energy demand and CONSUMPLON. .........c.uvvvvveeerriiiiineeeeeennnne 380

22.2.5 Risk of major accidents or natural and construction disasterS..........cccccvveeeen.. 381
22.2.5.1 Types of breakdowns resulting in environmental contamination................. 381
22.2.5.2 Environmental thrEatS..........ccoiiviiiiiiiiieeiieeee e 381
22.2.5.3 Breakdown Prevention. ..ottt a e e 383

22.2.5.4 Design, technology and organisational security expected to be applied by the
APPICANT ... e 383

22.2.5.5 Potential causes of breakdowns including extreme situations and the risk of natural
and conStruCtion diSASLEIS......c.vvviiiiiiiiiiee e 383

22.2.5.6 Risk of major breakdowns or natural and construction disasters, taking into account
the substances and technologies applied, including the risk related to climate change

384

22.2.6 Relations between the parameters of the project and its impacts.................... 384
22.3  Environmental CONAILIONS..........coiuiiiiiiiii e 385
22.3.1 Location and seabed topOgraphly..........ccooiiiiiiiiiiiiniiiiie e 385
22.3.2 Geological structure, seabed sediments, raw materials and deposits.............. 385
22.3.2.1 Geological structure, geotechnical conditions..............ccccccvvvvvrriiiierreeeeeneens. 385
22.3.2.2 Seabed sediments and their QUalILY............coouiiiiiiiiieiiiiieeee e 385
22.3.2.3 Rav materials and depositS..........coooiiiiiiiieeee e 385
22.3.3  SeAWALET QUAIITY. .. e e 385
22.3.4 Climatic conditions and state Of the Ail............ccuveeriiiiiiiiiiii e 386
22.3.4.1 Climate and the risk related to climate change................ccccccc s 386
22.3.4.2 Meteorological CONItIONS..........uuuiiiiiiiiieiiicieiiiis e e e e e e e e eeeaees 386

Pagel4of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

22.3.4.3 QUAIILY OF AL e e e 387
22.3.4.4 AMDIENT NOISE.....ciiiiiiiiiiitiie et 387
22.3.5 Electromagnetic field (EME).......ooooiiiee e 387
22.3.6 Description of the natural environment components and protected ateas....... 387
22.4 Modelling performed for the purposes of the project impact assessment............... 389

22.5 Description of the environmental impact anticipated if the project is not implemented, taking
into account the available information on the environment and scientific knowledg&90

22.6 Identification and assessment of the project IMPAaCES..........ccevevvveeveveeeiiiiiiieiieeeeee, 391
22.6.1 Applicant Proposed Variant (APM)........ccuuieeeioiiiieeeeee e 391
22.6.1.1 CoNStrUCtioN PRaSE.........coo i a e e e e e e e e e e e e e e 391
22.6.1.1.1 Impact on geological structure and seabed sediments...........ccccccvvvreen... 391
22.6.1.1.2 Impact on seawater and seabed sediments quality...............cccccvverreerne 391

22.6.1.1.3 Impact on climate, including greenhouse gas emissions and impacts relevant in
terms of climate change adaptation and impact on the air (state of the .a&92

22.6.1.1.4 Impact on nature and protected ar€as.........ccccvveeeeeeiiiiccciieiiiireeeee e eeeaaens 392
22.6.1.1.4.1 Impact on biotic elements in the maritime @e...................ceeevvvvvevvrnvnnnnnnn. 392
22.6.1.1.4.2 Impact ON ProteCted ArEas..........uuveiiruurrieeiiiiiiie et e e 394
22.6.1.1.4.3 Impact on wildlife COrridOrs.............uumriiiiiiiie e 394
22.6.1.1.4.4  Impact 0N DIOAIVEISILY......cccoiuiiiiiiiiiiiie e 394

22.6.1.1.5 Impact on cultural amenities, monuments and archaeological sites and objects

22.6.1.1.6  Impact on the usage and development of the sea area and on material.§8dd

22.6.1.1.7 Impact on landscape, including the cultural landscape............ccccccecvvuee... 395

22.6.1.1.8 Impact on population, health and living conditions of people................... 395

22.6.1.2 EXPlOItation PRASE........coiiiiiiiiiiiiiee e 395
22.6.1.2.1 Impact on geologa structure, seabed sediments, access to raw materials and

(0 =T o101 PSRRI 395

22.6.1.2.2 Impact on seawater dYNAMICS..........cceeeeiiureireeriiiiieeeeeseeiereeeeesanenreeeeesans 395

22.6.1.2.3 Impact on seawater and seabed sediments quality..................ccceeeeennnnns 396

22.6.1.2.4 Impact on climate, including greenhse gas emissions and impacts relevant in
terms of climate change adaptation and impact on the air (state of the .a&96

22.6.1.2.5 Impact on systems using EME...........cooovviiiiiiiiiiiiree e, 396
22.6.1.2.6  Impact on nature and protected areas............ccovcveeeirieeeeiiiee e 397
22.6.1.2.6.1 Impact on biotic elements in the maritime area..............occcuvvvreeeeeeenneennn. 397
22.6.1.2.6.2  Impact ON ProteCted ArEas.........uuuueeiiuieieeiiiiiiee et e e 399

Pagel5of412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

22.6.1.2.6.3 Impact on wildlife COrridOrS. ........uuiiiiiiiiiiie et 399
22.6.1.2.6.4 Impact 0N DIOAIVEISItY......ccceeeeiiiiicciiiiiieeee e 399

22.6.1.2.7 Impact on cultural amenities, monuments and archaeological sites and objects
................................................................................................................. 400

22.6.1.2.8 Impact on the usage and development of the sea area and on material 406ds

22.6.1.2.9 Impact on landscape, including the cultural landscape...........ccccccvvveenn... 400
22.6.1.2.10 Impact on population, health and living conditions of people................... 400
22.6.1.3 Overlapping of construction and exploitation phases......ccccccccvvvvviviiennien.l 401
22.6.1.4 Decommissioning PhaSsE......cccccveeeeeeeeeiieiiieiiiieiieeeeeeeeeeeeee e 401
22.6.2 Rational Alternative Variant (RAV).......cccccceeriiiiiiiieeceeeiieeeee e 402
22.6.3 Impact assessment on Natura 2000 SIteS...........ccceecuuurrrmrnriiiiiiirriirrrereeere e 402
22.6.3.1 INItial BSSESSMENL. ....ciuiiiiiiiiiie ettt e 402
22.6.3.2 MaAIN ASSESSIMEIN....cceiiiiiiiiiiiee ettt e e e e sttt e e e st r e e e e s asnbb e e e e e e snnrnnees 403

22.7

Cumulative impacts of the planned project (taking into account the existing, being
implemented and planned projects and acti@g)............cccccvvvevieeeeeiieeiiieiieeieeeeeeeeeeen, 404

22.7.1 Projects existing, being implemented and ones for which the decisions on environmental

conditions have been iSSUEd...........ccccevvveiiiiiiiiiiiee e . 404
22.7.2 Types of impacts which may cause cumulative impact..............cccccvvveeeeeeeee..... 404
22.7.3 Cumulative impactS 8SSESSIMEINL..........uuriiieeiiiiirrieeee e et e e s asinrrrr e e e e annees 405
22.7.3.1 UNAEIWALET NOISE.......uveeiiiitiiieaiiiie e et e ettt sb e e e s e e e e e e anre e s aans 405
22.7.3.2 Increase in suspended solids concentration and their sedimentation.......... 405
22.7.3.3 Spatial diStUIDANCES........cccoiiiiiiiiie e 405
22.7.3.3.1  Creation of physical barrier...........cccccoiiiiiieeeee e 405
22.7.3.3.2 Landscape disturbancCes..........cccvveeeeeiiiiiiiii e 405
22.7.3.3.3 Interferencein the operation of systems using EMF.....................c........... 406
22.7.3.3.4  FUSNING ...ttt 406
22.8 TransbouNdary IMPEACL........ouiii it e et e e e e e e r e e e e e e annes 406
229 Analysis and comparison of the variants considered and the variant most favourable for the

L0 NV 100 ] 010 0] 0L SUTT TR TPTRRTRTRRRR L ¥ 4

22.10 Comparison of the tehnological solutions proposed with the technological solutions

meeting the requirements referred to in Art. 143 of the Environmental Protection 1408

22.11 Description of the prospective actions to avoid, prevent and reduce negative impacts on the

(ST NV AL (0T A1 10 1=] 1 TP PTPPRPRRRRR” (§ ¢

Pagel6of412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

22.12 Proposal for the monitoring of the planned project impact and the information on the results
available for another monitoring, which may be important for establishing the

responsibilities in this field............ e 410
22.12.1 Proposal for the monitoring of the planned project impact.............ccccvvvvvvenneee. 410
22.12.2 Information on the results available for another monitoring, which may be important

for establishing the responsibilities in this field...........cccccccce.. 410
22.13 LIMITEO USE @IEaL......eeiiiiiiiie ittt e e s e e e 411

22.14 Analysis of possible social conflicts related to the planned prajedt)jding the analysis of
impacts on the local cCOMMUNILY............ccoeeii i ccrrvrrrneeeeeeeeeeeeeeen A1

22.15 Indication of difficulties resulting from technical shortcomings or gaps in the state of the art
encountered during the preparation of the report...........ccoooceiiiiiiiiiiiireeeeee, 412

Pagel7of412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

Abbreviations and defingns

Kt

AIS

Applicant/Investor
APV
Baltic Power OWF Area

Baltic Power OWF DA
Baltica 2

Baltica 3

. bodel LL
.Lodel LLL

BBC
BHD
BIAS

BirdLife International

Birds Directie

BOR
BSAP

CFCs
chiropterofauna
CIEP

CQ

GPOD

micropascat, a unit of pressure

Automatic Identification System; all ships with gross tonnage of ove
300 t are equipped with AIS. It provides autdin@&xchange of data,
which helps to avoid collisiotetween ships and to identify ships for
the coastal marine vessel traffic service

Baltic Power Sp. z o.0.
Applicant Proposed Variant

the area of the Balti Power Offshore Wind Farm in accordance with
the permit of 9 May 2012 for the construction and use of artificial
islands, structures and devices issuothe Minister of Transport,
Construction and the Maritime Economy (document no.
GT7/62/1165483/decyaj2012)

Baltic Power OWF Development Area

Baltica 2 Offshore Wind Farm

Baltica 3 Offshore Wind Farm

hFFakK2NBE 2AyR CIFENY t2fSySNAAL

OffshoreWindFaf t 2f SYSNAAI .l oGeél LL
)

Big Bubble Curtaila underwater noise reduction system
Backhoe Dregés type of a dredger
Baltic International Acoustic Survey

international nongovernmentalorganisation working to protect birds
and theirhabitats

Directive 2009/147/EC of the European Parliament and of the Cour
of 30 November 2009 on the conservation of wild birds (OJ L 20/7 «
26.01.2010)

5-day biochemical oxygen deand

Baltic Sea Action Plan for improving the environmental quality of thi
Baltic Sea

chlorofluorocarbons

bats

Chief Inspectorate of Environmental Protection
carbon dioxide

Continuous Porpoise Detector
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CSD
dB

DBT
DEC

DHI

diving benthivorous
birds

DPD
DPM
EEZ

EIA

EIA Act

EIA Report

EMF

epifauna

EU

euphotic zone

EUROBATS
GBS

Cuter Suction Dredgecg type of adredger
decibelg a logarithmic measure of sound intensity (pressure)
dibutyltin

Decision on Environmental Conditions within the meaning of the Ac
3 October 2008 on the provision of information on the eowment
and environmental protection, public participation in environmental
protection and on environmental impact assessments (Journal of Li
of 2008, No. 199, item 1227, as amended)

DHI Polska Sp. z o.o.

species of watebirds feeding on benthic organisms for which they d
to the bottom of water bodies

detectionpositiveday
detection positive minute

Exclusive Economic Zone within the meaning of the Act of 21 Marc
1991 on the maritime areas of the Repualdif Poland and maritime
administration (Journal of Laws of 1991, No. 32, item 131 as amenc

Environmental Impact Assessmeaqprocedure constituting part of the
proceedings for issuing a decision on environmental conditions, wh
is carried out g an authority competent to issue such decision

Act of 3 October 2008 on the provision of information on the
environment andenvironmental protection, public participation in
environmental protection and on environmental impact assessment
(Journa of Laws of 2008, item 199, as amended)

Environmental Impact Assessment Report within the meaning of th
Act of 3 October 2008 on the provision of information on the
environment and environmental protection, public participation in
environmenal protection aad on environmental impact assessments
(Journal of Laws of 2008, No. 199, item 1227, as amended)

electromagnetic field

aggregate of invertebrate organisms inhabiting the surface layer of
seabed sediment

European Union

surface water layethe lower limit of whichis determined by the depth
at which photosynthetic active radiation is degraded down to 1% of
surface strength

Agreement orthe Conservation of Populations of European Bats

GravityBased Structure
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GD
GDEP
GMDSS

Habitats Directive

habituation

heavy metals

HELCOM

HF
HFCs
HFweighted SEL

HM_01

Hz

IALA

ICES

ICES 2326

ICES 32 Ex GoR
IMO

IMWM-NRI

ind.
infauna
IUCN
kHz

LC

LOI

Grab Dredgec type ofadredger
General Directorate for Environmental Protection
Global Maritime Distress and Safety System

Council Directive 92/43/EEC of 21 May 1992 on the conservation o
natural habiats and of wild fauna and flora (QEL 206 of 22.07.1992

getting acclimated to the permanent occurrence of a given factor th
does not pose a direct threat

Group of metals charactesad by high density and often toxicity
(arsenic, chromium, zinc, copper, cadmium, lead, mercury, nickel)

Helsinki CommissionBaltic Marine Environment Protection
Commission

high frequency
hydrofluorocarbons

soundexposure level with frequency weighting functiaocording to
susceptibility to noisénduced hearing damage in porpoises (NMFS
2018 was used in the EIA Report)

monitoring point located in the centre of the OWF Area (1 NMj a
depth of 38 m

hertz ¢ unit of frequency, where 1 Hz is 1 cyckr gecond
International Association of Lighthouse Authorities
International Council for the Exploration of the Sea
ICES SubdivisionsZ®

ICES subdivision 32 excluding Gulf of Riga
International Maritime Orgaization

Institute of Meteorology and Water ManagemeqitNational Research
Institute

individual/individuals

aggregate of invertebrates living in seabed sediments

International Union for Conservation of Nature

kilohertz¢ unit of frequency, where 1 kHz is 1000 cycles per seconc

LeastConcerng according to the IUCN Red List categories, it denote
species which do not meet the criteria for being classified as
threatened or neatthreatened; this group includes common, el
distributed species

organic matter content in a sample, mk&d as loss on ignition
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LUA

macrozoobenthos

MARPOL 73/78

MBT
MI GMU

Monitoring of Marine
Habitats andSpecies

MSFD

MVA
MW
MWS

NFDCP
NM
NMFS

NOAA
NOVANA

NPS
NRS
NSDC
NSMS
NT

Limited Use Area

a complex of invertebrate organisms living on the surface of seabe
sediments (epifauna) or inside the sediment, which rentairing the
sediment rinsing on a sieve with a mesh size of 1 mm

International Convention for the Prevention of Pollution from Ships,
adopted in London on 2 November 1973, together with Annexes I, |
ll, IV, and V as well as the 1978 Protaelating thereto, together
with Annex | adopted in London on 17 February 1978

monobutyltin
Maritime Institute Gdynia Maritime University

monitoring ofmarine habitats andspecies conducted as paof the
State Environmera Monitoring

Marine Strategy Framework Directive (Directive 2008/56/EC of the
European Parliament and of the Council of 17 June 2008 establishi
framework for community action in the field of marine environmente
policy ©OJ L 164, 164/19, as amended)

megavoltampereb unit of apparent power
megawatth unit of power in the International System of Units (SI)

Monitoring of Wintering Species conducted as part of the State
Environmental Monitoring

National Fisheries Data Collection Programme
nautical mie

National Marine Fisheries Servigc&S federahgency responsible for
the management of national marine resources, which has publishe(
criteria for assessing the impact of noise on marine mammals, inclL
the weighting of the frequency of soundsceived

National Oceanic andtmospheric Administration

program of the Danish Environmental Protection Agency, including
monitoring of Natura 2000 sites

National Power System
NoiseReduction System

National Spatial Devepment Concept
National Maritime Security System

NearThreatened species, according to the IUCN Reda&isgories
(close to but not yet classified as VU category)
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nutrients

OHS

omnivores

OSPAR

OWF
OWF Area (1 NM)

OWF Area (2 NM)

h2 CQa 5!

OWPS
PAHSs
PCBs

phenological periods

phytobenthos

piscivoroushirds

PMA

Pomeranian
Voivodeship BP

POPs
PORP

essential chemical elements (biogenic substances) found in every |
organism, including: carbon, hydrogen, nitrogen, oxygen, phosphor
and sulphur

Occupational Health and Safety

omnivorous bird species which prefer fish when at open sea, most
often they pick discards produced during ireatment of fid on
fishing boats

Convention for the protection of the marine environment of thertih-
East Atlantic of 22 September 1992 (OJ L 1998, No pl@3

Offshore Wind Farm

marine survey area covering the Baltic Power OWF Areadimng the
1352 m wide zone around it, with the total surface of 204 k

marine survey area covering the Baltic Power OWF Area including
3204 m wide zone around it, with the total surface of ¥2%

Offshore Wind Farm Develomnt Areac an area where the
construction of offshore wind power stians is planned along with
substations, accommodation and service platforms, measurement
survey platforms (including measurement masts) as well as the
installation of electricity gridind telecommunication networks

Offshore Wind Power Statien
polycyclic aromatic hydrocarbons
polychlorinated biphenyls

changes in the phenomena of animate naturewring in annual
cycles

aquatic plams including vascular plants rooted in the seabed (e.g.
seagrass), as well as macroalgae, which attach themselves to hard
surfaces (cobbles, wrecks, structures) or lie freely orstrabed

species of birds feeding on fish

Polish Maitime Areas within the meaning of the Act of 21 March 19¢
on the maritime areas of the Republic of Poland and maritime
administration (Journal of Laws of 1991, No. 32, item 131 as amen

Pomeranian Voivodeshippatial Develpment Plan

Persistent Organic Pollutants

Pomeranian Office for Regional Planning
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PRweighted SEL

PSE S.A.
PSzW

PSzW No. MFW/6/12 as
amended

PTS
PTS ((h cumulative)

PTS (single strike)

PUWG 1992

RAV
RCS
RES

resuspension

rms

ROV

RP
SAMBAH

SAR
SDF
SDPPMA

sound exposure level with frequenayeighting function according to
susceptibility to noisénduced hearing damage in seals (NMFS 201&
was used irthe EIA Report)

PSE S.A.

permission for the constructimand use of the artificial islands,
installations and devices in the Poliglaritime Areas in accordance
with the Act of 21 March 199dn the maritime areas of the Republic «
Polandand maritime administration (Journal of Laws of 1991, No. 3.
item. 131,as amended.)

permit of 9 May 2012 for the construction and use of artificial island
structures and devices, issued by the Minister of Transport,
Constuction and Maritime Economy to Baltic Power Sp. z 0.0., as
amended, bythe decision of the Minister of Maritime Ecomy and
Inland Navigation of 22 January 2020 (ref. no.
DGM.WZRMPP.3.430.80.2019.JD.2)

Permanent fireshold Shift

PermanentThresholdShift as a result of a cumulative noise from ene
hour of piling

PermanentThresholdhift in marine organisms as a result of a single
blow of a pile driver

State Geodetic Coordinate System 1992 (abbremiaftiom Polish
tlZaldg26e | 1OFIR 2&aLlONJt Rye OK
Rational Alternative Variant

Radar Cross Sectigrthe effective surface reflection of radar waves
Renewable Energy Sources

suspension and redistribution of sediment particles\pously
deposited on the sdazed, caused by e.g. wave motion, drilling, net
dragging, etc.; it can be an internal source of water enrichment with
nutrients (biogenic material) accumulated in the sediment

root mean square
Remotely Operated Vehicle
The Republic of Polan@dlish:Rzeczpospolita Polska

Static Acoustic Monitoring of the Baltic Sea Harbour Porgdosse
international research project

Search and Rescue Service
Standard Data Form for the Natura 20€ites

Spatial Development Plan fBolish Marime Areas
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sea ducks
SEL
SEbum

SM2M

soft-start

SPEC

SPEC 2

SPEC 3

species sensitivity
indicator

SPL
STC

survey campaign
(campaign)

TBT

territorial sea

TOC
TSHD

TSP

TSS

¢{{ {OdL} 1}
TTS

TTS (4h cumulative)

ducks of the Mergini tribe
Sound Exposure Level

SoundExposure Level cumulatitghe level of sound exposure
accumulated over a period of one hour, e.g. from multiple blows of
pile driver

an underwater sound recorder

procedure involving a gral increase in pile driver impact energy ar
as a consequence, a gradual increase in noise level in order to allo
fish, birds and marine mammals to leave and move away from the
works area

Species of European Conservation Conggtre rank of speial
concern, considering the category of thateand species occurrence in
Europe and in the world, assigned to bird species by BirdLife
International

a higher concern category (species the global populations of which
concentrated in Europe arttave unfavourable conservation status in
Eurgqe)

a higher concern category (species the global populations of which
not concentrated in Europe but whose conservation status in Eurog
unfavourable)

AYRAOFG2NI 2F | 3IAGBSY 0 xthodan eifsiere
wind farm

Sound Pressure Level
Sensitivity Time Control

bird counts conducted within thentire survey area during one or twe
survey cruises

tributyltin ¢ organotin compaind

Maritime area with a width of 12 nautical miles (22 224 m) measure
from the baseline othe sea

Total Organic Carbon

Trailing Suction Hopper Dredger

GGe@LIAOKE &ALISOASE LINBaSyOS¢e AYFR
Traffic Separation Scheme

TraficSep NI G A2y { OKSYS a{ OdzLJa |
Temporary Threshold Shift

TemporaryThresholdShift as a result of a cumulative noise dahgring
one hour of piling
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TTS (single strike) TemporaryThresholdShift as a result of a single pile drivstrike

UAS MIKE Underwater Acoustic Simulatoriginal DHI software for the
numerical modelling ofinderwater noise

UMPL Unified Model PIg anumerical atmospheric model for Poland

UNCLOS United Nations Conventions on the Law of the Sea

UTM33 Univesal Transverse Mercator

VIEP Voivodeship Inspectorate of Environmental Protection

VMS Vessel Monitoring System

VU vulnerablespecies, according to the IUCN Red List categories (i.e.

species that may become extinct relatively soon but not as soon as

th28S FTNRY GKS GSyRFEYy3ISNBRE OF
WFD Water Framework Directive (Directive 2000/60/EC of the European

Parliament and of the Council of 23 October 2000 establishing a

framework for Community action in the field of water policy, OJ L 3:
2000.327.1, asraended)

WGS 84 World Geodetic System 1984

WOoORMS World Register of Marine Species

zoobenthos invertebrates inhabiting the seabed sediments both on the surface .
inside
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1 Preface

1.1 Introduction

This document constitutes the Environmental Impact Refmrthe Baltic Power Offshore Wind Farm
(hereinafter referred to as: Baltic Power OWF). The Applicant is the Baltic Power Baltie Power

Sp. z 0.0., which is a coampy of the ORLEN Capital Group

The planned project is the Baltic Power OWiifh a total maximum power output of 1200 MW located

in the maritime areas of the Republic of Poland, covering the area of 131.§8akm distance of
approx. 22.48 km from the sshore(Figurel.l).

The planned project coverthe construction, exploitation and decommissioning of the Baltic Power
OWE. It will consist of up to 126 wind power stations, 600 km cable routes and 6 substations.

ssoor aocooo 25000
1770:0° 70E 1200'E

250000 asoncn azson0
127200°E
N — Boundary of the territorial sea
= Boundary of the exclusive economic zone

[ Footprint area

[ Baltic Power Area according to the PSz2W permit

c 5 20 km
I |

w0

Figurel.l. Location of the planned B&c Power OWF project [Source: own study]

On9 May 2012, Baltic Power Sp. z 0.0. received the permit No. MFW/6/12 of the Minister of Transport,
Construction and Maritimm Economy fo construction and use of artificial islands, structures and

devices in thePolish Maritime Areas for the project entitle®4S &4 LJs O Y2 NR {1 A OK FI NXY
oYli1aeyvylrtySea onodiySea Y20& wmHnn pomiaro@oladawczas y F NI &
iaSNBAaz26r T 6ANTEHYLE 1T SGFLISY LINJeazdaz26l gyl &8 Y3 |
GhFFAK2NB 2AYyR CIFNXYa&a /2YLX SE 6 A ( KMW togéfHerbwkhy dzY G 2 (
technical, measurement and survey and service infrastmectrelated to the peparation,

AYLE SYSyidldAazy FyR SELX2A0G1IGA2Y & (jaad)saménded R 2 OdzY ¢
by the decision of 22 January 2020 (document no.: DGM.WZRMPP.3.430.80.2019.JD.2).

Table 1.1(TaHe 1.1) summaises the basic parameters of the planned Baltic Power OWF in the
Applicant Proposed Viant (APV).
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Talbel.l. Basic paramirs of the Baltic Power OW&r the Applicant Proposed Variant

Facility name or parmeter definition Unit Value
Number of wind power stations (maximum) pcs. 126
Power ouput of a single wind power station (minimum) MW 9.5
Number of MV/H\bffshore substations (maximum) pcs. 6
Number of hubs with a possible AC/DC converter (maximum) pcs 2
Length of cable routes of the inner OWF systems (maximum) km 600

The purpose oftie planned project is to generate electricity using a renewable energy sbuvie.

This Environmental Impact Assessment Report comprises an Appendix to the application for a decision

on environmental conditions based on the Act of 3 @eto2008 on proxing access to information

about the environment and its protection, partieifion of the public in the environment protection

and the environmental impact assessments (Journal of Laws of 2008, No. 199, item 1227, as amended).
According toArticle 75 seagbn 1 point 1c, the Regional Director for Environmental Protection is the
authority competent to issue the decision on environmental conditions for the projects executed in
maritime areas. Taking into account the location of the Baltic P@WF, the compent authority is

0KS wS3IA2ylf S5ANBOG2NI F2NJ 9OYOBANRYYSydalrf tNRBGSOGA
The site of the planned project is not covered by the provisions of local development plans. On

15 November 2013, the Director of Maritime Office in Gdynia,DirectorofMak G A YS h¥FA OS Ay
and the Director of Maritime Office in Szczecin announced the instigation of the planning process, with

GKS TAY (2 RS@OSt2LJ I RN}YTOG a{LIF GAFLE 5S@St2LISyi
process include the preparatiyy 2 F (KS a{ (ddzRé 2F O2yRAGA2Yya F2NJ
5S@St2LIYSyld 2F t2fAaK alNRGAYS I NBlFLaodveg 22N] 2y
currently at the stage of departmental arrangements.

CKS a9y A NER yAsSegsinent Repo LF 20N G KS . It GAO0 t26SN) hT7F3
prepared by the Consortium of MEWO S.A. and the Maritime Institute of the Maritime University in
DREYALF OF2NN¥SNI &Y al NARGAYS Ly diohtadaisSNMERL, IFBR I Z4 1 0
Marea Sp. z o.aand DHI Polska Sp. z o.0.

1.2 Project qualification

Pursuant to the Regulation of the Council of Ministers of 10 September 2019 on projects that may have

a significant impact on the environment (Journal of Laws aB2@tem 1839), the planreproject is

classified as a project that may always have a significant impact on the environment (pursuant to

2 H aSOlAz2y m LRAYyG p0O .0 LIXIFYyGa dzaAy3a 6AyR SySt
of the Repubt of Poland are qualifieas such).

Clasdication as projects that may always have a significant impact on the environment means the
obligation to obtain a decision on environmental conditions after an obligatory conduct of the
procedureregarding the environmental impact assessinef the projed.

Impact of the planned project on the environment includes:

9 verification of the environmental impact assessment report;
9 obtaining opinions and approvals required by the Act;
9 ensuring the possibily of public participation in the procedar

The environmatal impact assessment procedure requires the Regional Director for Environmental
Protection to ensure the possibility of public participation, which includes, among others:
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1 making public the infanation about, among others, the instigatiamf the procedue and
proceedings for the environmental impact assessment and also about an opportunity to
review the documentation and the place where the documents are available for review and
about timing, metlods and venue for filing comments and regte mentioninghe 30day
deadline for their submission;

9 processing of comments and requests filed;

T providing in the decision justification the information on public participation and the manner
and extent to whih the comments and requests were takenoimiccount in redtion to public
participation;

1 making public the information about issuing a decision on environmental conditions and the
opportunity to review its content.

Everybody is entitled to make commentscHfile requests in the public consultatipnocess; it aplies,

among others, to the environmental impact assessment procedure. Comments and requests may be
submitted in writing, verbally to be minuted, by means of electronic communication without the nee

to provide them with a qualified electrénmsignature.

1.3 Rasons for the project implementation

The planned project, the Baltic Power OWF, is the investment of Baltic Power Sp. z 0.0., which is a PKN
Orlen company.

Construction of an offshore wind farm (s one of the strategic objectives oét@roup. It isn line

with the assumptions of the updated energy policy of Poland, assuming the construction of an OWF in
the Polish Exclusive Economic Zone (EEZ) with a total power output of 4.6 GW by 208aciitides

will enable the transformatiorof the Polish pwer sector towards the use of zemmission energy
sources, which is a response to the current climate challenges faced by Poland, Europe and the world.

An important premise for the project implesntation is the possibility of avoiding themission of
pollutants to the atmosphere. With a conservative assumption of 40% of power utilisation and 25 years
of exploitation, a 1200 MW OWF can produce 134.03 TWh/482.50 PJ of electricity, which would allow
to avoid the emission of over 48 million Mg, more than656 thousand Mg SQapprox. 88 thousand

Mg of nitrogen oxides and more than 1.5 million Mg of dust in-fioedl power plants.

The above indicators for the project in question will be an eleménPaland® compliance with
international rggulations at glbal and regional levsl

The provisions of the United Nations Framework Convention on Climate Change, signed in 1992 in Rio

de Janeiro, ratified by Poland in 1994, aimed at stabilising greenhouse gas concentrations in the
atmosphere at a kel that does nbcause dangerous changesthe climate system are binding the

global level. A regulatory mechanism of the Convention, theadled Kyoto Protocol, was adopted in

1997, setting a timeframe for reducing greenhouse gas emissions. Ttuedlrentered irto force in

2005, and wasatified in Poland in 2002n 2015, &Paris Agreement was developed to litthie global
GSYLISNI GdzNBE NR &S 0 St 2dentuyc The Ageemérk \Bas &lgpked ig @ctolleK S H ™
2016, also in Poland.

The planed project cosisting in the generatioof electricity from a renewable energy source, such
as wind, in maritime areas is part of the energy policy of Poland, contributing to the reduction of
negative environmental impact and reduction of greenhouseagasssions fromhe power sector. It

Page28o0f412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

is cansistent with the 2030 framework for climate and energy policy (Climate and Energy Paukage)
EU the main objective®f whichare:

T reduction of greenhouse gas emissions by 40% relative to the emission levelg8amn 1

1 ensuring ateast 32% share dfie energy generated by renewable sources (the original target
of at least 27% was corrected in 2018);

1 improvement of energy efficiency by at least 32.5% (the original target of at least 27% was
corrected in 2018).

The panned projectthrough the production oénergy from a renewable source and the simultaneous
reduction of C@emissionscoversdirectly two of the three objectives of the European Union in this
respect.

The Baltic Power OWF alsovers apart of the objetive of the EUongterm strategy adoptd in
b2@SYOSNI wnmy a/ t AYIl 12§ ieyasShieiinglzérd lavel ofogéeenhousp gas
emissions by 2050 and the idea of a European Green B4@! [

As estimated by expertglectricity from wind farms will be the cheapest source of electricity for the
European economy. The costs of energy from this source will be up to several dozen percent cheaper
than from the gas pwer sector.

1.4 Aimand scope of the report

The Environmentalmpact Assessment Report was prepared for the purpose of the environmental
impact assessment of the planned project, aimed ostaining the decision on environmental
conditions.

The purpose of theeport is to deermine:

9 characteristics and scale of thegject;
9 possible variants of the project;
1 environmental conditions, resources and values of abiotic, natural, cultural and landscape
environment;
1 existing and planned use and development of sea sirea
1 other conditons resulting, among others, from speciagulations, e.g. concerning the
prevention of failures or construction disasters;
1 nature, range and significance of the expected environmental, spatial and social impacts
related to the constructio and exploitaton of the Baltic Power OWF;
1 the possibilityof avoiding, preventing, limiting and possibly compensating the identified
adverse effects of the project or hazards, taking into account potential emergency situations;
1 the need to formulate reammendations to kb applied at the stage of designing and
preparation of the investment project, its implementation and exploitation, as well as
decommissioning;
1 the need to protect people, health anithe living conditions ofpeople against negative
impacts;
1 a proposal of @vironmental monitoring carried out atll stages of the project.
The subject of the document is the analysis of the impact of the planned Baltic Power OWF on the
environment,the comparison of the planned project variants arsly in termsof environmenta
protection andthe indication of thevariant most favarable for the environment.
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The scope of the report results from the requirements specified in Article 66 of the EIA Act and contains

information enabling the analysis of the critelisted in Artick 62 of the EIA A¢Tale 1.2).

Tade 1.2.

Compliance of the contents of the Report with the provisions of Article 62 section 1 and Article 6

sectim 1 of the EIA & [Source: owmaterialsbased on the EIA Act]

Provision of the EIA Act

Section ofthe Report

Article 62 section 1

Identification, analysis and assessment of direct and indirect environmental impac
the project

Identification, analysis and assessment of direct and indirect impact of the project
the population, including human health and living conditions

6.1.1.§6.1.2.106.1.4.9

Identification, analysis and assessment of direct and indirect impact of the project
materialgoods

6.1.1.66.1.2.86.1.4.7

Identification, analysis analssessment bdirect and indirect impact of the project on
monuments

6.1.1.56.1.2.76.1.4.6

Identification, analysis and assessment of direct and indirect impacegdrtiject on
landscape, including cultural landscape

6.1.1.76.1.2.96.1.4.8

Identification, analysis and assessment of direct and indireptct of the project on
the interaction between the elements referred to above

6

Identification, analysis and assessment of the direct and indirect impact of tyecpr
on the availability of mineral deposits

6.1.1.16.1.2.16.1.4.1

Identification, analysis and assessment of the risk of major failures and natural an

construction disasters 2.58
Identification, analysis and assessmenpossibilities and rethods of preventing and 11
reducing the negative impact of the project on the environment
Identification, analysis and assessment of the scope of monitoeiqgired 12
Article 8 =ction 1
Descmption of the planned project, including: 2
Description of the entire project and conditions for the land use during implementa|
and exploitation or usphases, also in relation to thélood riskareaswithin the 2.4
meaning of Aticle 16 point 34 of the Act &0 July 201% Water Law
Main characteristics of the production processes 2.2
Types and quantities of emissioagpected induding waste, reslting from the 24
implementation and exploitation or use phasef the planned project '
Information on biodiversity, the use of natural resources, including the use of soil,
3.233.74

water and earth surface
Information on energy demand and its consumption 2.4.6
Information on demolition works concernirggojects likely to have a significant impag 245
on the environment
The ri& assessedn the basis o§cientific knowledgeegardingmajor breakdowns
natural orconstructiondisasters, taking into account the substances suhnologies | 2.5.8
used, including those related to climate change
Description of natural elements of the environment covered by the scope of the 3
anticipated impact of the planned project on the environment, including:
Description of environmental elements under protectipursuant to the Act of16 April

: ) ; s . ) 3.7.23.73
2004 on nature protection and ecological corridors within the meaning of this Act,
Description of hydromorphological, physichemical, biologial as well as @micd 33371

properties ofwaters,

Results of environmental surveynderstood as a set of field surveys carried out in
order to characteriseelements of the natural environment, if such surseyere carried
out, abng withthe description of methodologgpplied

Appendix No. 1

Description of the monuments protected under the regulations concerning monum

protection and care for monuments, located within the impact range of the planneq 3.8
projed andits immediate mighbaurhood
Description of the landscapeithin which the project is to be located 3.10
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Provision of the EIA Act

Section ofthe Report

Information on relations to other projects, in particular on the accumulation ofichp
of the implementd, completed or planned projects, for which a decision on
environmental conditionfias beerissued, located in the area where the project is

planned to be implemented and in the areatbé projectimpact orthe impactsof Ln7
whichfall within the area ofthe planned project to the extent to which their impacts

may lead to the accumulation of impacts along with the planned project

Description of the predicted effects on tleamvionment in casehe project is not

implemented, taking into account environmental information and scientific knowleq 5
available

Description of variants, taking into account the specific characteristics of the proje 23

its impact, includin: '
Applicant Proposed Variant afhtional Aernative Variant 2329
Rationally most environmentally beneficial variant with justificatiothefchoice; 2329
Determination of the foreseen environmental impact of the varieamalysed

including in case of a serious industaatident omaturalor constructiondisaster on 258
the climde, including greenhose gas emissions and impacts important in terms of | =
adaptation to climatic changes, and a possible transboundary environmental impa
Comparing the impacts of the variargsalysedon: 6.16.2

people plants, animals, fungi anthturalhabitats, water and air

6.1.1.86.1.1.4.16.1.1.2
6.1.1.3

Earth surface, including mass earth movements and landscape 6.1.1.1
material goods, 6.1.1.6
monuments and cultural landscape, includedhie scope of the eisting 6115

documentation,especially in thenonumentrecord or register,

forms of nature conservation referred to in Article 6 section 1 of the At6&pril
2004 on nature conservation, including the purposes and subggirotection of
Natura 2000 sites, anthe continuity of ecological corridors connecting them

6.1.1.4.26.1.1.4.2.1
6.1.1.4.3

elements listed in Article 68 sectionpdint 2b, if they arencluded in the
environmental impacassessmenteport or if they are required by the competent
authority

Not applicable

Interactions between elements mentioned in items from a to f above;

6.1,6.2

Justification of the Applicant Proposed Variant, taking into account the information
referred o in Article 66 section 1 point 6 and 6a of the EIA Act

2.3.2

Description of forecasting methods applied by thppicantand the dscription ofthe
expectedsignifcant impacts of the planned project on the environment including
direct, indirect, secondary, cumulated, short term, medium term and long term
environmental impacts, resulting from:

1.8, 6

existence of the project,

6.1,6.2

use of natural resources,

6.1,6.2

emissions

6.1,6.2

Description of actions plannegith anaim to avoid, prevent, limit or environmentally
compensge adverse impacts on the environment, in particular on the forms of natu
protection referred to in Article 8ectbn 1 of the Acof 16 April 2004 on nature
conservation including the impact on the objectives asdbjectsof protection of
Natura 200Gsites, and on the continuity of wildlife corridors connecting them, along
with assessing their effectiveness dwgthe projectimplementation, exploitation and
decommissioningrespectively

11

In case the planned projett connectedo the use ofinstallations comparison of the
proposed technology witla technologycomplying withall the requirements state in
Article 143 of the Act d27 April 2001¢ Environmenél Protection Law

10

Reference to environmental objectives resulting from stgitedocuments important
for the implementation of the project

1.6
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Provision of the EIA Act Section ofthe Report

Justification for meeting the conditions referred to in Article 68 points 1, 3 and 4 of
Act 0of20 July 201, Water Law, if the project affects the possibility of achieving the

environmental objectives referred to in Artick, Aticle 57, Artiée 59 and Article 61 33
section 1 of that Act

Indication whether it is necessary for the planned project to establish a limited use
referred to in the Act 027 April 2001¢ Environmental Protectiondw, and to

determinethe boundaries of such areggstrictionsregardingland usge, technical 13

requirements for civil structures and methods of their use; this does not apply to
projects consisting in the construction or alteration of roads and projeatsising in
the constuction or alteration of a railway line or an airport for puhlise

Entire document with

Graphical presentation of the issues .
appendices

Presentation of the issues in the cartographic form in theescalresponding to tle
subject andhe detailed scope of issuemalysedn the report, also enabling a Entire document with
comprehensive presentation of the analysmsductedregardingthe environmental appendices

impact of the project
Analysis of potstial social conflicsrelated to the planned project 14
Presentation of proposals for monitoring the impact of the planned project at the s
of its construction and exploitation or usi particular on the forms of nature
protection referred b in Article 6 section 1 of the Act 6 April 2004 on nature
conservationincluding the impact on the objectives asdbjectsof protection ofthe 12
Natura 200Gsites and the continuity of wildle corridors connecting them, as wak
the information onother monitoring results available which may be relevant for the
determination of responsibilities in this respect

Indicationof difficulties resulting from technological deficiencies or gapghécumrent
knowledge whicthas been encountered durirthe elaboration of the report
Nonspecialist abstraabn the information included in the report related to each
component of the report

Signatue ofthe author, andf the author of the report is a team of authogghe Before the lisof

leader of this teamincludingthe first and last name and preparation date of the repq Abbreviations and Definitions|
Declaration of the author, and if theuthor of the report 5 a team of authorg the
team leader, on meeting the requirements referred to in Article 74a section 2 of thg
EIA Act

Sources ofriformation constitutingthe basis for report elaborain 17

15

22

Before the lisof
Abbreviations and Definitions

1.5 Basis for the report
The basis for the preparation of this report was:
1 Applicanf?2 Documentation:

o Permit for constructionand use of artificial islands, structures adévicesin Polish
Maritime Areas for the projecentitled dv4S & LJs O fereh MiaithovkyEhkomaksymalnej
onolySe Y20& wmunn a2 2N}T A ybadedczai deddsowvalzNI G S
I 6ANDT I gfdpem Iprzygotowawczym, realizacyjnymS { & LI 2 I (i [litérallg y & Y ¢
GhTFFaK2NB 2 Ay R Cl Ndvun total dowvediolpkit ofd 200MKY tokgetherl E A
with technical, measuremenrénd survey as well aservice infrastructure related to the
preparaion, implementationand exploitationa i | B(&é&ision No. MFW/6/12 d® May
2012,document ro.: GT7/62/1165483/de@ja/2012),

o tfly LINISOAGRIALIOFYAL T 3INE PRiyfarprgventionbfl yA SOI
oil pollutionand risk} MEWO S.A., Maritme UBiSNE A (G & Ay DRe@yAl X DRI Z

o Ocena ryzyka nawigacyjnegfNavigation risk assessment], MEWO S.A., Maritime
UniversityA Y DRe@y Al X DRIFZ&]1 HAHNZ
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o 91aLSNIell ¢ 1TF{NBaAS gLI0egdz yI 06STLIASOI Sza
T1a20s56 YAy S skidgolie@li: Expsftlopiniog on the impact on the safety
of surveyson identification and exploitationof mineralresources of the seabed], MEWO
{d! @ al NAGAYS | yAGSNERAGE AYy DReyAl X DRI Za|
o Documentation containing the results of environmergalveys and inventory carried out
in the period from October 2018 to March 2020 for the purpose of this EIA Report
(Appendix 1 to the EIA Report);

i strategic documentation, programming and planning documents at international, national,
regional and local ieels;
1 applicable legal regulations, including:

0 Act of 3 October 2008 on providing access to information about the emwirent and its
protection, participation of the public in the environmextprotection and environmental
impactassessmentglournal of &ws of 2008, No. 199, item 1227 as amended),

o Directive 2011/92/EU of the European Parliament and of the Countd December 2011
on the assessment of the effects of certain public and private projects on the environment
(amended by the Directive a6 April 2014),

o other international, EU and national regulations.

Moreover, when preparing this EIA Report, sources of médion specified irsection 17vere used
in particulatr reports onenvironmental impactassessmenbr other documentation for projects
completed, implemented or planned, located closest to the planned project, such as:

f Environmental ImpacAssessmenRepdNIi F2NJ GKS . Fodeé] | NRPRl2ge
0O0dzNNByiGfe GKS .lFoide]l LLL h2cCcoT

f  Environmental Impct AssessmenwS L2 NI F2NJ GKS .l 0Ge]1 | NPR126¢
O0O0dzNNByiGfte GKS .Fodé1 LL h2cCoOT

1 Environmental ImpacAssessmenReport for the Baltica Gfhore Wind Farm

1.6 Findings of the strategic and planning documents

The subectionl.3indicates the main premises concerning the implementation of the project. These
include increasing the share of renewable energy and reduciagnfouse gas emissions to the
atmosphere. Other international and national documents, the provisions of which affect the planned
project or the provisions of which are implemented by the planned project, are presented below.

1.6.1 International and EU documents

The Baltic region isharacterised by a longstanding international cooperation in areas such as
development and spatial planning (VASAB), marine environment protection (HELCOM) and energy
(BASREC). The European Union Strategy for the Baltic Sea Rd§BBE, which is the first EU macro
regional intraEU strategy, was adopted in 2009.

VASABT intergovernmental cooperation between Baltic Sea Region ministers responsible for
development and spatial planningn its strategc document VASABongTerm Perspctive for the
Territorial Development of the Baltic Sea Region (2009) sets out the directions of the region
developmentuntil 2030. One of them is to strengthen internal and external availability, and the
development of offshore wind eneygs indicated a a way to achieve the energy independence of the
region. Measure 18 of the LTP directly indicates the need to exploit potential in Polish Maritime Areas
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(PMA) in the short term. The planned project is part of #hevelopmentdirectionsfor the Baltic Sea
region suggested by VASAB.

Poland is a signatory to thE992 Convention for the Protection of the Marine Environment of the
Baltic Sea Areg@Helsinki Convention). Under the Helsinki Convention, actions for the Conservation of
the Baltic Sedocus on the iplementation of the Baltic Action Plan (BAP), adopted at the HELCOM
Ministerial Meeting in 2007. The Baltic Action Plan assumes that good ecological status of the Baltic
Sea will be achieved by 2021 and sets outateasof action to achige this. Thgparamountstrategic
202S0GA0S 2F aS3aYSyd L+ dalNAGAYS | OGABAGASASE
carried out in the Baltic Sea in an environmentally friendly manner. One of the priorities is the
minimum risks posed byfishore structues. Countries have agreed within the framework of the BAP
that they will follow relevant procedures and make efforts to eliminate, reduce or compensate
potential negative environmental impacighich may be caused by offshore structures. T2@&L3
Ministerid Conference in Copenhagen adopted tRecommendation 34E/Xor the protection of
important bird habitats and migration routes in the Baltic Sea against the negative effects of wind and
wave energy production at sea. This document emdeasa positive asgrct of the development of

wind energy in the context of climate change, recommending specific steps that may help to reduce
the negative impact of the project on the environment. It should be emphdsihat the planned
project will be imptmented in accatance withthe Recommendation 34E/1 of HELCOM. The
provisions of this recommendation refer mainly to the activities of the States Parties to the Helsinki
Convention and as such do not concern the planned project, but the Applicant ashantwetproject

will be conducted so as to avoid or mingmithe impact of the project on the environment, including

in particular onimportant bird habitats and their migration routes.

1.6.2 Documents at the national and regional level

The plannednvestment project pursuedirectly the objectives described in the national and regional
documents quoted below. These objectives are mainly aimed at avoiding harmful gas emissions in
various ways, increasing the share of energy from renewable energyesoRES) in energy
producton and increasing the level of energy security.

National documents

The National Spatial Development Concept 2088s adopted by Resolution No. 239 of the Council

of Ministers ofl3December 2011. (M.P.2012.252). It is the manuwment on spatial developemt in

the long term, defining the objectives and directions of the spatial development policy of the country.
It takes into account the need to develop O\ order to solve the problem of underinvestment in

the energy infrastucture and improve the engly security of the country. The development of offshore
wind energy will contribute to the reduction of @@mission in accordance with the arrangements of
the European Union. The concept specifies that the wind energy will iaaestt5% of the energy
obtained from RES. The need to build new transmission lines with accompanying infrastructure, the
need to take into account air corridors of bird migration and landscape protection as well as weather
variability were considered asalriers to RES developmeimt Poland.In accordance with the
arrangements of the National Spatial Development Concept (NSDC) 2030, the planned project is
located in the development zone of thisstributedrenewable wind energy sector. The NSDC 2030 sets

6 objectives pursuingthe $tri SAA O 202SO0GA GBS D ¢ KS LI HnyreadSirng theJNR 2 S O

spatial structure resilience to natural hazards and loss of energy security, as well as shapagighe

a0 NHzZOU dzNBa adzldli2 NI Ay 3 OrfeSf the ditetibSs béhidrthis/objéctiv®ik LI 6 A f

gincreasing the use of renewable energy sources through the construction of new capacities that will

Page34of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

reduce losses related to energy transmissind increase energy security at the national, regional and

f 20t OB $é életnénts of support for diversification of energy sources, which atso ha
positive effects on reducing €€missions, is to increase the generation of energy from reblewa
sources. In Polish conditions, this type of sources with the highest eicopotantial includes wind
energy (.. €éBy 8020, at least 15% of final gross energy consumption is planned to come from
renewable energy sourc®s

TheMaritime Policy of theRepublic of Poland until 202@vith an outlookuntil 2030), adopted by the
Courcil of Ministers oril7 March 2015, specifies that the real potential of development of offshore
wind enegy in Poland, which may bring the greatest benefits for the Polish grimatance and the
Polish economy, amounts to 6 GW of power installed in the QktiF2030, of which 1 GW in 2020

and another 2 GW until 2025. Creating conditions for the construction of offshore wind farms has been
identified as an action to improve engrgecurity.

The Energy Policy of Poland until 2Q3opted by the Council of ikisters on10 November 2009, is

a valid government document specifying the directions of development of the power system, including

the indication of sources of electricity duff @ ® Ly { K&l acden2rijyBetbnd dntil 2086,

which constitutes! LILJSY RA E b dhe Energy (PalicpfiRolanddey G A f Hnoné s GKS
potential of wind energy resources ilMiA was estimated at 19 TWh per year.

In theDraft Polish Energy Policy until 204presented in November 2019) (version 2.1), offshore wind
energy was indicated as one of the ways of increasing the RES share in the power sector, however
without indicating detailed quantitative objectives. It is assumeat the law will be prepared in 2020

in order to enable the startip of the first OWF in Pand in 2025 and further development of this
technology in Polish conditions ap®ject ofstrategic energy policy.

The Strategy for Responsible Development untlZd (with an outlook until 2030)also responds to

the provisions oEUROPE 2020 Strateliyspecifies that the modergation of generation sources and
innovative solutions in the economic sector, along with the development of available capacities from
renewable sources, will contribute to the reduction of greenhouse gas emissions. The Sttategy

that RES sources are mostly roontrollable sources. Continuous subsadion of RES causes serious
disturbances in the functioning of energy marketsausng an increase in energy prices. Therefore,
the Strategy identified as necessary, amonigeos:

1 ensuring the possibility of balancing and interaction of RES sources with other sources (not
subject to limitations by forces of nature);
1 evolutionary processfachanges.

The development of offshore wind energy was also taken into accouheifirarsmission Network
Development Plan for the 2012027, prepared by Polskie Sieci Elektroenergetyczne S.A. (PSE). The
part concerning potential directions of transmissioetworks extension ensuring the reliability of the
power system indicates the performance of analytical works in the scope of off¢stamremission
networks construction and indicates that among the expected system effe¢te afevelopment of

the extrahigh voltage networks is the preparation of the capability for connection and output of the
installed power on wind farms at the levalowing to meet the RES share in the energy balance of the
country. The document also presents various OWF conneatemesios.

The National Program for LosEmission Econoim Developmentdetermines the need for greater
diversification of the energy miklainly coastal areas were identified as the location of wind farms. It
was also specified that modesation and extensin of the national power system is required to meet
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the requirements of the RES market. It was stated in the document that the maximaduadgtivity of

the OWF in the MAis estimated at 12 GW of installed capacity and58BTWh of energy per year.
The realinvestment plans until 2030 amount to 6 GW. The document specifies that for the
development of offshore wind energy in Poland, it ises&sary, among others:

9 to conduct analyses in the scope of the grounds for the OWF development in Poland;
9 to develop ofthore power networks.

Spatial Development Plan for thBolish Maritime Areas $DPPMA is under preparation. The
document, the adoption bwhich is expected in 2021, is to take into accde8iz\Wdecisions and other
decisions issued until the commencementwérk on SDPPMAe.g. permits for laying cables or
pipelines), in accordance with the assumptions presented by the maritime admirostrdiring the
public consultation for the preparation of this document. Therefore, it should be stated that the
plannedproject will be in line with the arrangements thfe SDPPMA

The National Energy and Climate Plan 2B2@30indicates in its assumptiorand targets, among
others, the expected increase in the share of renewable energy sources in the final gross energy
consumption to approx. 32% in the power sector. This document also reegsgtaking into account

the existing RES development in Polatitht this is an ambitious obligation.

Regional documents

The PomeranianVoivodeship Development Strategy2020 adopted by thePomeranian Regional
Assemblyby the Resolution No. 458/XXIl/12 @4 September 2012 is the basic stgic document

setting out thedirections of thePomeraniarVoivodeship development. The Strategy sets thkeg

objectives: Statef-the-art Economy, Active Residents and Attractive Space. They are defined in 10
operational measures and 35 directions ofiag. The planned project carbutes to the achievement

2F 2LISNI A2yl f 202SOGADBS o0dHD® &9y S NEhdne ar&adddzNRA (G & |
the development of renewable energy. TiRmeranianVoivodeship was presented as strongly
dependent on external electrigitsupplies. The development of this sector can create many jobs. The
Regional Strategic Programme farergy andenvironmentEcaefficient Pomerania(2013) identifies

the development of lowemissionenergy sources as one of theiorities.

The Pomeranian divodeship Spatial Development Plan 203@as adopted by Resolution No.
318/XXX/16 of thé?omeranian Regional Assembh29 December 2016. In the area of spatial policy,

it focusesamong otherson the increase in electricifyroduction and the transfornt#on of the region

into a national leader in renewable energy production. The spatial policy activities and projects
included in the Pomeranian Voivodeship Spatial Development Z3&0 (PVSDPinclude, among

others a XO2y a0 NHzOG A 2y 2 F, distNdutibrii nétivérks arigl subsyatonssf@ Nower

output from new systea YR NByYy Sgl ofS SySNHe& az2d2NOSa 066AyR
SEGSyaArzy 2F (GKS nnnkmmn | Al Nle@idnofSofshodedand G | G A 2
FIENYAE (2 GKS DblidAz2ylrf t 2SN {@adSyYy o6bt {tPkE ¢KS t
2030 (PBPR) outlines the vision of spatial transformations of the region. One of the elements of the

vision is the thesis that as a resaf installation of large powetapacitieswithin the voivodeship, in

the form of a nuclear power plant, ceited power plant and O\ as well as due to the development

of distributed power sector, the security of energy supply of Northern Polandeaniithproved and the

voivodeship will become energetically sélfdzF FA OA Sy G ® LG A& a&bdRékadnd SR (KL
2 0 REAVIg2062 GKS AKALRBINR FNBFa akKz2dzZ R 0SS F OUA
of maritime areas (e.g. logistiand service and maintenance cenfor the OWF).
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1.6.3 Summary of the findings of the strategic and planning documents

The planned project remains in line with the expectations of many policies and strategies, in particular
the ones concerning environmental rptection (reduction of polltion emissions), sustainable
development (use of renewable energy sources) and energy security (independence from external
energy sources)The planned project is included in the environmental objectives of thgplicable
strategic and planning documenisnalysed

1.7 Information on the links between the Baltic Power OWF and other projects

In the Baltic Power OWArea, it is planned to launch other OWFs. Currently, sgarmits for the
constructionand use of artificial islands,rattures anddevicesn maritime areas in theicinity of the
Baltic PoweOWF Aea remain in forc€Figurel.2):

1 BWind (permit No. MFW/10/11);
GWind (permit No. MFW/13/11);
Fode] | NPR1 26 itNoMFW/@/12); 0d&1 LLLO 06LISNY
Fode]l | NPR12¢& LL 6.1 00G&17 LLO OLISNXNAG b2d af
Baltica 2 germit No. MFW/4/12);
Baltica 3 germit No. MFW/5/12);
Baltic Il (permiNo. MFW/5a/13).
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Figurel.2. Location of the planned OWFs in theinity of theBaltic Powe©OWFArea [Source: owmaterialg

At the moment none of the abovenentioned projects has been implemented. These projects are at
different stages of development. Four of thehave decisions on environmentnditionsd . G &1 L L
h2Cx . lFodeé]l LLL h?2 ¢asBaltitafOWK)Oh theqeast the BWindlafdi®Niad: o
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OWEFs, environmental surveys are in progress to prepare the Environmiemakct Assessment
Report,while for the Baltic 1| OWF, the EIA Repwosms submitted to the Regional Directorate for
Environmental Protection (FE® A Y k.DRI Z &

In 2016, the Minister of Maritime Economy and Inland Navigation suspended the issue of permits for
the constructionof artificial islands, structures artkevicesuntil the SDPPMAas beeradopted.

1.8 Methodology for the planned project impact assessment

When preparing this EIA Report, the results of environmental surveysnamdtory surveys carried
out in 20182020 for the Baltic Power OWF were used. $tugly also takesdnto account the results
of the information meetings, which were used to clarify iesues of public interest and to develop
the part of the report dedicated to the analysis of possible social conflicts.

The workwascarried out in accordance with the nied of preparation of the environmental impact
assessmenteport, including:

T using tre results of environmental surveys and environmental inventories;

T establishing the program and planning documents at international, national and regional level
and the results of the environmental impact forecasts for these documents, which may have
an impact on the planned project;

1 the aoncept of the project, includinthe determination of activities in the following phases:
construction, overlapping construction and eoghtion period, exploitation and
decommissioning, includirthe determination ofrisksto the environment and their potential
effects;

9 results of the information meetings.

When preparing the EIA Report, first of, #ile followingwere used:

T guidelines, nanuals and other materials concerning the preparation of the EIA Report;
1 experiene of the teamof authorsand generally applicable good practices.
Four phases of the planned project were considered in the EIA Report:

9 construction:

1 exploitation;

1 construction and exploitation (overlapping over a period of several years);
1 decammissioning

The purpose of the EIA Report is to determine potential impacts of the planned project on the
environment. The assessment is a study and analytical work performed by afegcialists. When
preparing the EIA Report, analyses of descripéiad cartographic materials were carried out, the
impact assessment methodology was applied, as wétiamterpretation of the results of the surveys
and inventoriesonducted.

When peparing the Report, thenainanalyses regarded

1 technical and technolgical aspects of the planned project having effect on ke of the
impact;

1 environmental, spatial and social conditions of the planned project;

1 variant preparation opportunities (irterms of location, technical, process, orgaation and
logistics);

1 size and significance of potential environmental impacts;
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T the possibility of avoiding and reducing adverse environmental impacts;
1 the scope of monitoring.

The EIA Report contains an anaysf the planned project in terms of techniques and technologies
appled as well asoperating conditions. Among others, the information contained in the
documentation of the planned project was used and the potential impact of similar activities that may
accumulate wagnalysed

On the basis othe data available environmental surveys and environmental inventories, significant
environmental, spatial and social conditions were determined. On this basis, potential impacts and
risks related to the planned pject were identified. The scope and reach of the expected
environmental impact were also determined. Comparisons were made with analogous cases in terms
of environmental conditions and the size and nature of impacts.

The approach used to assess the seal@ significance of impacts results from the autlf&sgerience
gained during the environmental impact assessments of projects planned to be implemented in
offshore areas, including OWIF

The approactadoptedallowedidentifyingcomprehensive actions airdeat avoiding, preventing and
limiting negative impacts relat to the planned project.

Figure(Figurel.3) presentsa diagram of the methaoglof preparation of the EIA Report in relation to
the data concerning th planned project and the environmental survegsnducted. Environmental
surveys mean that the report on the impact of the planned project on the environment used both
environmental surveys and environmental inventories carried out for the purpose ofidbisment,

as well aghe results of other surveys, e.g. for projects located closest to the planned project, in
connection with the development of such documents as protection plans for protected areas (resulting
from environmental monitoring or monitoririgurveys carried out in connection with other activities

or projects), available to the public or in literature.
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Abstract

Figurel.3. Outlineof the Environmentallmpact Assessmentéport preparation [Source: owmnaterialg
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The table (Tade 1.3) presents the characteristics of the marine environmentveys which were

carried out for the purpose ofhe preparation of the EIA Report. Detailed testing methods for

individual elenentsare presented in the inventory reports constituting Appendix 1 to Hejgort.

TaHbe 1.3.  Characteristics adurveysof abiotic and biotic elements of the marine environment [SalBedtic
Power Sp. n.0. chta]

Date of | Range of
surveys surveys

Type of surveys Scope of surveys

Abiotic elements

Profiling(in profiles every 80 m):

9 Bathymetric (multibeanechosoundey;
Sonar (side scan sonar);

1
Magnetometrig
1

Seismoacoustic and seismic (two sediment
profilers operating at different frequencies, high
and low).

Area (1 Mm) Visual inspection carried oussingan ROV.

Analysis of material collected during magnetometric,
bathymetric and sonaprofilingand visualnspectionsof
selectedobjects

Collecting72 core samples, in an even grid with an averg
RSyaade 2F m alYLXS LISN o
Measurement of thermal resistande situat 16 stations.
Collectingl89 samples of surface sediments in an even
grid with an averageéensityof 1 sample per 1 ki
Measurements using @weatherbuoy to measure
meteorological conditions.

01.201% Registratiorof:

Area (1 Mm) Wind speed and direction;
9 Atmospheric pressure;

01.201%

Geophysical surveys 11.2019

Meteorological
surveys 02.2020

1 Air temperature and humidity.
Measurements using two sets ftite measurements of
hydrological parameters (one under theeatherbuoy and
one in the shallowest place of the O\&fea).
Registration:

T wave height, period and direction;

I Sea currents veldty and direction i near
surface,middleandnear-seabedayers);

I water temperature, turbidity and conductivity
(at depthsof 1, 4, 8, 16 m and above the
seabed.

Area (1 Mm) Water sampling from th@earsurface anchear-seabed

layers at 44 stations, including wateampling in standard

vertical profiles at 6 stations.

Measurement of vater temperature and conductivity

(during water sampling) using a CTD probe.

Physio-chemical analyses of indicators in accordance w

reference methods (or equivalent) specified inp&pdix

No. 7 to the Regulation of the Minister of Maritime

Economy and Inland Navigation®October 2019 onthe

forms and method of monitoring of surfacad

underground water bodies (Journal of Laws of 2019, ite

2147).

Collectingl90 samples of surface sedimentifng the

winter campaign) and 188 samples of surface sediment

01.201%

Hydrological stveys 02.2020

01.2019;

Geochemicasurveys 07 2019

Area (1 Mm)
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Date of | Range of

Type of surveys
yp y surveys surveys

Scope of surveys

(during thesummer campaign) in an even grid with an
averagedensityof 1 sample per 1 kin
Laboratorytestsbased on PNENISO sandards or, in the
absence thereof, in accordance with test procedures
prepared by an accredited laboratory or applicable test
methods.

12.201§;

Acousticsurveys 01.2020

Area (2 Mm) Ambient noiseneasurements using 1 hydrophone

Biotic elements

Analysis of bathymetric and sonar data.

Visual inspection performed using ROV on 11 transects
Phytobentlos 06.2019 Area (1 Mm) including 10 on thetony seabednd 1 on the sandy
seabed

Analysis of/ideomaterial.

Collecing 200 quantitative samplesom a soft bottom in
an even grid with an average density of 1 sample per 1
km?.

Collectingl0 sampled$rom the hard bottom, including 9

Macrozoobenthos 05¢06.2019 Area (1 Mm) quantitative samples and 1 qualitative sample.
Laboratorytestsof:

I Taxonomic compositign

9 Abundance;

I Biomass.
Acousticmonitoringusing @ echo sounder.
Sampling (ichthyofauna) using pelagic trawls and sets o
surveynets.
Sampling (ichthyoplankton) using a Bongo net.
Ichthyological analysis in ternag:

9 length and mass afpecimens;

01.201% Area (1 Mm) T sex andgonadalmaturity;

Ichthyofawna 10.2019 T

degree of stomachs filling;

T age.
Ichtyoplanktonanalysis in terms of:

9 taxonomic composition;

 abundance;

' larvae and fry lengths.
Passive acoustimonitoring of porpoises using 5
Area (2 Mm) underwatercontinuous porpoise detecto&GPOLB).
Aerial observationat 5 transects.
Visual observations, acoustic recordings and recordings
using vertical and horizontal radsait 1 gation.
Counting of birds sitting otihe water and flying, along:

12.2018

Marine mammals 01.2020

03.201%

Migratory birds 11.2019

Area (2 Mm)

Area (2 NM)
and three areas: 9 4 transects in the OWRrea (2 NM);

10.201§ { OdzLa 1 | I 8 transects in the Natura 2000 st OskzBak
11.2019 South Central (PLC990001);

Bank, strip of | 6 transects in the Sou#tn Middle BankArea;
coastal waters q

Seabirds

8 transects within the coastal waters strip.
Acoustic recording with the use of recorders at 2 station
and alongb transects with a total length of 55 km.

04.201%

Bats 10.2019

Area (2 Mm)

Figure (Figure 1.4) presents a outline of the methodologyfor the project environmental impact
assessment.
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At the first stage of the assessment, the activities resulting from the implementation gqflémaed
project in its individual phases, i.e. construction, exploitation and decommissioning, including the
overlapping construction and exploitation phase, were specified. On the basis of environmental and
inventory surveys carried out for the purposestbe EIAReport, the elements of the environment
(receiverdwhichmay be affected by these activities were also determined. At the second stage of the
assessment, links betwedine sources of potential impacts and individuateiverswvere identified on

the basif literature and experience of experts.

Specific impacthave beerassigned characteristics in four categories:

1 nature of impacts (positive or negative);

1 type of impacts (direct, indirect, secondary/simple, accumulated/reversible, permanent);
1 impact rangglocal, regional) and determining whether the impadr&sboundary

9 time range of impacts (sheterm, mediumterm, longterm, constant temporary).

At the same time, the resistance of receivers to individual impaditseicases of possiblateraction
between the impact andeceiverwas determined. Taking into account the characteristics of impacts
assignedand the determinedreceiverresistance to them, the scale (size) of impacts, specific for
individual relations between the impact aritle receiver wasestablished The size (scale) of the
impact is describedn a fivestep scale: (10egligible (2)low, (3) moderate, (4highand (5) venhigh.

Taking into account the prevalenad a given receivepccurrence its significance and role in the
envionment, and in particular its conservation status, individual receivers, treated as an
environmental resource, were assigned a value (significance), also degerorina fivestep scale:
(1) negligible (2)low, (3) modkrate, (4)highand (5) venhigh
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Environmental

Planned project conditions

Resources / Components /
Environment components

Project activities
(receivers)

L

Identification of impacts

sources of inpacts and connections
(relationship) with receivers

potential impacts on receivers

aSe 23

Impact characteristics Receiver characterigts

nature type resistance to
disturbance
(changes)

value /
significance

spatial range time range

l l

‘ Scale of impact \ Sensitivity of receivers

IMPACT SIGNIFICANCE

Figurel.4. Outline of environmental impact identification and impact assessment, includimg
determination of impact significance [Source: omaterialsbased on ESPOO REPORT (2017)
[120]

At the next stage of the assessment, taking into aotdhe impact magnitude (scal@ssignedand
the receiver sensitivity, the significance of the impact was determadedon a five-step scale(Talde

1.4):
1 negligible impact;
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low impact;
moderate impact;
significant impact;
1 substantial impact.

= =4 =

Tade1l.4.  Matrix defining the significance of the ract in relation to the scale of imptaand the value of the
resource [Source: ownaterialg

Receiver sensitivity

Impact significance

Moderate Very high

Negligible

Negligible

Moderate

Moderate

Scale (size) o
impact

Moderate

Very high Moderate Moderate
In accordance with the methodologyf the environmental impact assessmedescribedabove
ad AIYAFAOLIYG AYLI OG YIFe 200dzNJ AT | GOSNER I NBSE
fSrad | AaKAIKNBGASNAINIAIGKR &l 2F KA EKISE a Ol fivyo2 T A YL

the receivers stated
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2 Description of the planned project

2.1 General characteristics of the planned project
2.1.1 Subject and scope of the project

The project in question is the constructi@md operation of the Baltic Power OWF with the total
installed capacity not exceeding 1200 MW, together with the technical, measurement and survey as
well as service infrastructure related to the preparatory, implementation and exploitation phases,
located in the Polish exclusive economic zone (EEZ).

The scope oftte project covers its implementation consisting of three main phases: construction,
exploitation and decommissioninghe entire investment will consist of the following elements:

1 wind power stéions consisting of nacelles with rotors, towers and foundagi@r support
structures anchored in the seabed or set on foundations on the seabed;

9 offshore substations;

9 internal power lines and telecommunications systems;

1 measurement and survey station as well as accommodation and service station (optionally).

A detailed scope of the project parameters for the APV is presented in the table [{&hlye 2.1).
Adescription of the variants considered in this document can be found in subs&c8on

Tale2.1. List of key project parameters in the Applicant Proposed Variant [Source: internal materials]

Parameter Unit Value
Total installed power (maximum) MW 1200
Number of wind power stations - 126
Rotordiameter (maxinum) m 260
Clearance between the rotor operation area and the water surface (minimum) m 20
Structure height including the rotor (maximum) m 330
Number of additional structures (maximum) - 12
Diameter of the Gravity Bas&tructure (GBS) (maximum) m 55
Seabed surface occupied by the Gravity Based Structure (GBS) (maximum) m2 2375
Length of cable routes in internal wiring (maximum) km 600

The EIA Report is based on the concept of an envelope description of the project. This is due to the
fact that offhrore wind energy projects are considerably lengthy in thie the case of offshore wind
farms, investment processes last many years, ofigoeeding 10 years from the decision to begin
preparations for the project to the beginning of construction. Dutimat time, the technologies used

in OWFs undergo signifisachanges the main direction of which is to reduce the environmental
impact by irreasing the efficiency of a power generation by a single wind power station and reducing
their total number necesay to obtain the assumed OWF power. The existing and ctlyresed wind
power stations (with capacities from 3.6 MW to 9.5 MW) may not \slable in production and for

use in the perspective of the Baltic Power OWF implementation and the commenceifiat first
construction phase after 2024. Thus, the paraens of the project had to be described in such a way
that it would allow, in thduture, for taking advantage of technological progress and application of the
solutions not worse than the ones s#ing at present.

The envelope concept means that in theseaof the evaluation of a chosen parameter and the
possibility of applying differ@ technical solutions, the environmental impact assessment has been
carried out for the solution which is potentig most burdensome to the environment. It has been
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assumedhat if the most burdensome solution would not have a significantly negativedtrpathe
environment, the remaining solutions as less burdensome, would also be acceptable. An example of
an envebping approach to the assessment can be the assessmeim¢ ddtindation laying impact. The
Gravity Based Structure (GBS) requires extengor& related to sediment transfer and it is the most
burdensome solution in this respect, while installing a ladgeneter monopile will generate the most
noise. In the envepe concept, it has been assumed that the assessment will take into account the
amount of sediment moved in the case of using a gravity based structure and the underwater noise
generated in the cse of piling a monopile. This means that the environmeintglact assessment of

the technology most burdensome for the given environmenteh®nt has been carried out. Such
impacts are not likely to occur simultaneouslyf the GBS is selected, the undexter noise will be

much smaller, and if a monopile is setled, practically no sediment will be involved. This means that
each foundation osupport structure selected will lead to smaller impacts than the ones assumed in
the EIA Report.

The main assumpih of the envelope concept applied has been to determingtviparameters of the
Baltic Power OWF are significant for the scale of its impaatl consequently to determine the
conditions for the project implementation in the decision on environmental dos (DEC) as well
as to ensure that its implementationilwnot cause significant environmental impact, regardless of the
technology ultinately selected from among the ones considered in this Report.

In the construction phase, during the work on the OS¥ucture foundations, underwater noise will

be generatedIts greatest intensity will be related to driving lardeameter monopiles withie use of

I LIAES RNAGSNI 6AlG YIe& NBFOK Y2YSydlNE {t[ @I fdzS
Takinginto account that underwater noise generated at such allenay cause a significant negative

impact on marine organisms (fish and mammaig)jact to protection in the Natura 2000 site Ostoja
{0O26AZall O0t[lHHANHOUVLIE (KS esdntliechniddl golutions xofrefduce LILI &
it.

Several conceptsf Noise Reduction System (NRS) can be applied. Some of the solutions cureshtly us
include single and double air bubble curtains, noise barriers or cofferdam sys8ns370.
Technological solutits regarding the NRS are in constant development. At present, it has not been
determined which NRS concept will be implemented during piling related to the Baltic Power OWF
implementation. The funamental conditim determining the selection of specific NRSutions will
6S y20 G2 SEOSSR (KS TF2tt2¢Ay3a @l tdSa i GKS o6
(PLH220023pP7):
f mnna R. 2NSELnMFweighted (HRveighting funtion for marine mammals with high
sensitiviy to high frequency soundsporpoise);
f mtn R. 2\86LnRWweighted (PWveighting function for pinniped marine mammals
¢ seals).

In the caseof fish, the threshold value of a temporary shift of the aodjt threshold (TTS) {1
cumulative SEL)isy ¢ R. 2\NSEum 835k which will also remain whin limits at the boundary
2F GKS Dbl Gdz2Ny wnnn aAGS hadzel {O26AzZall Ot [ 1 HHD
2.1.2 Location and the sea area taken by the project

FfGAO t26SNIh2C ! NBI A& 20l (SR mangipaitiesS22kat A 4 K 9
from the shorelingFigure2.1). The area is described by the geographical coordinates indicated in the
PSzW No. MFW/6/12, as amended, for Bafower Sp. z 0.¢Tabe 2.2). The Baltic Power OWF project
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will be executed in one operation or in stages within the area indicated in the PSzW No. MFW/6/12,
as anended.

From the north and south, the Baltic Power Development Area (Baltic Pow¢FiDde2.1, Takble 2.3)

will reach the boundary of the area with the PSzW No. MFW/6/12, as amended. The western boundary
of the Baltic Power DA, in its northern section, will reach the boundary with the PSzW No. MFW/6/12,
as amended, and then it willn within 500 m fromhe boundary of PSzW No. MFW/6/12, as amended,

to the turn point. Further, the western boundary of the Baltic Power DA will extend from the boundary
of the area with the PSzW No. MFW/6/12, as amended, down to the ssa#itern point ¢ the area

with the PS®¥/ No. MFW/6/12, as amended. The eastern boundary of the Baltic Power DA, in its north
eastern section, will run along the boundary of the area with PSzW No. MFW/6/12, as amended, and
then within 500 m from the boundary with PSzW Nt=W/6/12, as amended.

The surface of the Baltic Power OWF Area is 131.08 wimile the surface of the Baltic Power DA is
113.72 k.
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Figure2.1. Location of the project in reference to the issued decision PSzZ\MMW/6/12, asamended.
[Source: internal materials]

Tabe2.2.  Geographical coordinates of the Baltic Power OWF Area according to the BSEARW/6/12, as
amended, for Baltic Power Sp. z 0.0. [Source: internal materials]

Geographical coordinates
Point no. | PUWG 1992 [m] 2 D{ yn d%5{c{atab

Easting Northing Longitude Latitude
1 421638 805984 17c37Q7.884 E 55006(39.036 N
2 421918 803498 1746Q6.29& E 55006(39.087% N
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Geographical coordinates
Point no. | PUWG 1992 [m] 2 D{ yn &&5{c{acab

Easting Northing Longitude Latitude
3 421999 802799 1746Q4.607 E 5500508.81% N
4 420274 802972 1746Q9.82F E 55004G6.23% N
5 418208 803180 174502.381£ E 550500.851€ N
6 418150 800029 17c4305.63% E 550506.37% N
7 418099 796888 17c4305.64C E 5503Q24.394¢ N
8 418055 794826 17c4306.00C€ E 550142.7506 N
9 41804 794268 17c4305.64C¢ E 5500036.00C€ N
10 416271 793861 174305.64X E 55000Q7.95% N
11 415031 793575 1741Q6.24& E 5500003.734 N
12 413286 793090 1740Q06.78% E 54c596G3.696 N
13 412594 792888 17c38@39.074 E 54c5936.946 N
14 411843 792664 17c3800.36& E 54c59Q9.961¢ N
15 410854 792313 17c637Q8.387% E 54c59Q1.91€ N
16 409796 791893 17c636Q3.13% E 54¢5900.25% N
17 408816 791612 17c35Q4.074 E 54c¢58G5.99C€ N
18 408132 791417 17c34Q9.277% E 54c58@6.231E N
19 407992 792719 17c3381.03X E 54c5839.486 N
20 407469 797802 17c33@1.65% E 54c59Q1.50% N
21 409899 802194 17c3306.288& E 5500205.617% N
22 421638 805984 17c37Q7.884¢ E 55006039.036 N

TaHe23. Geographical codgiinates of the Baltic Power DA [Source: internal materials]

Geographical coordiates
Point no. | PUWG 1992 [m] 2 D{ yn d%5{c{atab

Easting Northing Longitude Latitude
1 412139 806156 17c37Q20.084¢ E 55006@38.927 N
2 412167 806159 17c637Q1.617 E 55006G39.03% N
3 421541 805986 17c46Q0.854 E 55006(39.088 N
4 421569 805982 1746Q2.414¢ E 55006038.974 N
5 421586 805975 1746Q3.40% E 5500638.77% N
6 421602 805966 1746Q4.322% E 55006038.48C€ N
7 421616 805954 1746Q5.14C€ E 5500638.10% N
8 421629 805940 17c46Q5.834 E 55006Q37.651¢ N
9 421638 805924 17c46Q6.386 E 5500637.13% N
10 421645 805906 17c46Q6.77% E 55006336.58C¢ N
11 421649 805885 17c46Q7.026 E 5500635.894¢ N
12 421656 805824 17c46Q7.476 E 55006Q33.926£ N
13 421861 804006 17c4630.86€6¢ E 55005@35.22C€ N
14 421646 803972 17c46Q8.796 E 55005@33.988& N
15 421413 803651 17c46@5.93C¢ E 55005Q3.47% N
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Geographical coordiates
Point no. | PUWG 1992 [m] 2 D{ yn &&5{c{acab
Easting Northing Longitude Latitude

16 421445 803357 17c4608.01& E 55005Q3.96% N
17 418258 803678 17A307.97F E 55005Q2.50% N
18 418199 803680 17A304.625% E 55005Q2.547% N
19 418160 803678 174302412 E 55d05Q@2.451¢ N
20 418121 803673 17c43M0.227% E 55d05Q@2.257% N
21 418082 803664 17c42038.067¢ E 55d05Q21.964¢ N
22 418045 803653 17c42B5.946 E 5505Q1.57% N
23 418008 803638 17423389F E 55005Q1.08& N
24 417973 803621 174261.91F E 55005Q0.51% N
25 417939 803602 17c42B0.03% E 55005Q9.856£ N
26 417907 803579 17c42@8.236 E 55005Q09.110€ N
27 417876 803554 17c42@6.544 E 55005Q8.286£ N
28 417848 803527 1742@A4.971 E 55005Q7.388 N
29 417809 803482 1742A2.83% E 55005Q05.89& N
30 417787 803450 1742@1.617% E 55005Q04.858 N
31 417767 803416 17c42@0.52C€ E 55a05Q3.737 N
32 417750 803381 17c4239.597% E 55005Q2.593% N
33 417735 803344 17c4238.820¢ E 55005Q1.388 N
34 417724 803306 174238216 E 55005Q00.162% N
35 417716 803268 17c42Q7.786 E 5500508.925% N
36 417710 803229 1742Q7.52% E 5500507.6506 N
37 417708 803189 17c42Q7.434 E 5500506.363% N
38 417650 800037 17c42Q37.45% E 55003Q4.361£ N
39 417599 796898 17c42Q37.83% E 5501@2.76 7€ N
40 417553 794756 1742Q37.48% E 55000033458 N
41 417559 794536 17c4238.014 E 55000Q6.31% N
42 417573 794244 17c4239.14 7% E 550000 6.90% N
43 417571 794226 17c4239.051£ E 5500006.323% N
44 417566 794209 17c42Q38.791£ E 55000Q5.758 N
45 417554 794185 17c4238.11C¢ E 55000Q4.97% N
46 417542 794171 17A2Q7.47% E 55000Q4.517% N
47 417529 794159 17c4236.726 E 55000Q4.124¢ N
48 417513 794150 174235871 E 55000Q3.808 N
49 417488 794140 17c42Q34.45C¢ E 55000Q3.49% N
50 416271 793861 1741Q6.24& E 5500003.734¢ N
51 415031 793575 17c4006.78% E 54c5933.696£ N
52 413286 793090 17c38@9.074 E 54c59336.946 N
53 412594 792888 17c¢38M0.36& E 54c59Q29.961¢ N
54 412594 792888 17c38M0.357% E 54c59Q29.95% N
55 412594 792888 17c380@0.357% E 54c59Q9.95% N
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Geographical coordiates
Point no. | PUWG 1992 [m] 2 D{ yn &&5{c{acab
Easting Northing Longitude Latitude

56 412589 792886 17c3800.08% E 54c59Q9.907% N
57 411843 792654 17637Q8.387% E 54c59Q1.91C€ N
58 410854 792313 17636Q3.13% E 54c59Q00.25% N
59 41083 792305 17c36Q1.957% E 54c5909.97% N
60 409793 791892 17c35Q3.886 E 545835958 N
61 409025 791673 17c34410.96 7% E 5458@8.34% N
62 408258 791453 17c3338.05% E 54c58@0.724 N
63 408258 791453 17c3338.051¢ E 54c58@0.724 N
64 408231 791449 17633G6.53% E 54c58@0.57% N
65 408204 791451 17c33BG5.00% E 54c58@0.638 N
66 408178 791460 17c33G3.554 E 54c58@0.920¢ N
67 408155 791476 17633G2.264 E 54c58@1.398 N
68 408143 791489 1763361.53% E 54c58@1.81% N
69 408128 791512 17c3330.69C¢ E 54c58@2.54% N
70 408122 791529 17c633B0.31X E 54c58@3.097% N
71 408118 791547 17c336G0.09% E 54c58@3.674¢ N
72 408118 791547 17c336G0.09% E 54c58@3.67% N
73 408103 791697 17c33@9.04C¢ E 54c58@8.511£ N
74 408105 791723 17633@9.15F E 54c58@9.374£ N
75 408110 791740 17633@9.42% E 54c58@9.92% N
76 408411 793548 1763404.236 E 54c59@8.600¢ N
77 409579 800584 17c3501.987% E 55003336.98% N
78 409823 801023 17c35Q5.19C€ E 5500331.362% N
79 409823 801023 17c35Q5.191€ E 5500331.364¢ N
80 411514 804074 17636@7.12& E 5505(31.148& N
81 411679 805384 17c36G4.93% E 55006Q3.641£ N
82 411682 805400 17c36B5.10% E 55006Q4.176 N
83 411692 805424 17c36B35.626 E 55006Q4.934¢ N
84 411709 805455 17c36G6.56% E 55006Q5.948 N
85 412069 806103 17637Q6.141 E 55006Q37.14% N
86 412085 806125 17637Q7.03C¢ E 55006Q37.874¢ N
87 412106 806142 17637Q8.204 E 55006Q38.450¢ N
88 412122 806151 17637Q29.10% E 55006Q38.734¢ N

2.1.3 Stages of the project implementation

In orde to:

1 mitigate the risk of failure to meet the time frames indicated in the ActfViarch 1991 on
maritime areas of the Republic of Poland and maritime administration (Journal of Laws of
1991, No. 32, item 131, as amended) to maintain the PSzW No. MERy/&samended, for
Baltic Power Sp. z 0.0. in force;
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1 optimise economically the emt project;

enable the comprehensive contracting of the necessary services and supplies;

1 consider the limitations in the access to essential services and supplies (spgemels, port
infrastructure and other components in the supply chain) related thee possible
implementation of similar investment plans in the offshore wind energy sector by other
entities,

=

the Applicant allows for the implementation of the projectircortinuous process as well as in stages.

2.2 Description of technological solutions

The section below provides information on the most frequently used or planned technological
solutions for the process of electricity generation in OWE. It should be nottdte most common
systems currently used, based on alternating current generatimhteansmission, can be replaced by

the Applicant by the systems based on direct current generation and transmission, or any combination
of the two. At the stage of the ERepot submission, the Applicant does not exclude the use of either

of these technogies.

2.2.1 Description of the production process

Wind power stations are devices designed for converting kinetic energy of wind into electricity by
means of a windiriven rota driving a power generator. The mechanical energy of the rotor is
converted into dow-voltage AC electricity, which is usually converted to a medium voltage and then
to a high voltage for further transmission.

Due to the location conditions, wind farmsstaled in maritime areas are built as complexes of
individual wind power station®gether with associated infrastructure (e.g. measurement and survey
infrastructure) designed to deliver the electricity produced to an onshore substation or to mongor th
avalability of the OWKRFigure2.2).

Offshore connection Current transmission
Wind farm infrastructure infrastructure

Wind turbines

Offshore power station Transmission infrastructure

Onshore power station
and connection site

Figure2.2. Basic elements of the offshore wind farm along with trensmission infrastructure [Source:
internal materials]

Internal farm power lines External power lines

Wind power plats do not require the supply of other fuels and raw materials to produce electricity
Properly operated, they do not generate environmental pollution. The demand for electricityaih sm
amounts, occurs only in the case of windless weather. The demandviomaterials and energy,
similarly to other energy installations, is related tcetprocess of construction and installation of
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structural elements of individual wind farm componefjtsaterials used for manufacturing, fuels and
other materials necessaig the construction phase), operation of service units and decommissioning
(fuels am materials).

2.2.2 Description of the technological solutions for individual elements of the project

Theoffshore wind farm consists of four main components, connected funclipaad structurally:

1
1
1
1

wind power station;

foundations or support structures;
connecton infrastructure;
non-productive infrastructure.

Individual components of an OWF are described below.

2.2.2.1 Wind power station

The wind power station is an essential componefithe wind farm. It comprises three main structural
elements, each with a with spiic function: the tower, the nacelle and the rot{figure2.3).
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<—( BLADE
NACELLE  Jr—>

ROTOR
GO |

ISupPPORT .
STRUCTURE/
FUNDATION

Figure2.3. Schematic drawingf an offshore wind farm together with a support structiource: own
materials]

Thetower is a structural element connecting the nacelle with the support structure or the foundation.
It is usually a steel tubular structure narrowing upwards. Its sidengight are adapted to the specific
project and depend orthe parameters of the oter elements of the wind power station, type of
support structure or foundation and the environmental conditions at the site. Currently used OWF
towers can exceed the heigbf 100 m and weight of ca. 600 tonnes. In addition td#sic support
function, the tower provides the foundation for laying control cables of the wind power station, power
cables as well as other installations and devices necessary for the propetiopasathe system.
Moreover, the tower can feature interhand external platform&nsuring service teanhccess to

both the nacelle and the elements of the tower itself.
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Thenacelleconstitutes a key component of a wind power station. It consists eedystem devices

and a housing protecting it against weathconditions(Figure2.4). The drive system ensures the
conversion of rotational energy from the rotor to thrgdhase alternating current. The main
components of the dve system are a turbine, a rotating shaft (possibly with a gearbox) and
agenerator. Tie generator produces electricity as a result of electrical induction, placing moving parts
in a magnetic field. In the case of gearless turbines, the rotation ofdtee is transferred directly to

the generator. This solution is characterised by lovadufe rate of the whole system.

Attack angle Wind direction

s

Low-Speed Shaft
Hub -
Generator

Anemometer

Controller X \ f
Wind Vane
High-Speed Shaft
Yaw Motor —
Tower
Figure2.4. Schematic drawing of a nacelle with a gear drive system [Source: Areva]

OWFnacelles can also feature helicopter landing pads. The nacelle is assembled dralzspuhrted
as a complete unit and installed on the tower of the wind power station.

The lastessential element of the wind power station is thaor, which consists dflades and a hub.
Under the influence of wind, the rotor rotates, capturing and s#ering its energy to other parts of

the nacelle. The blades are made of composite materi¢dsgdibre, carbon fibre, epoxy or polyester
resins). They are equipped withectric discharge protection systems. The power of a wind turbine
depends largelgn the size of the rotor. In the rotors currently designed, the longest OWE blades reach
over 1M m (e.g. for the Haliad¥ 12 MW turbine).

2.2.2.2 Supporting structures with fouations

The tower of the wind power station that is not a floating structure is itletizon a support structure
or foundation, which is permanently attached to the seabed. Durlng installation process, the
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support structure with the foundation is set djpst, followed by the wind power station. The support
structure or foundation is gmarily designed to ensure:

1 adequate rigidity and strength of the wind power station;
9 support br wiring systems;

9 connection of the wind power station to the seabed;

1 effedive installation of the wind power station.

Selection of the appropriate type of gport structure or foundation depends on the size and weight
of the wind power station on the anhand, and on the other hand on the environmental conditions
prevailing inthe OWF Area, including, primarily, the depth of the sea and geological condifitimes o
seabed. Other important factors determining the type of support structure or foundatiohudie
environmental conditions (wave motion, currents, ice cover, bioticattaristics) and the economic
aspect.

Depending on the how they impact the seabedpport structures or foundations can be divided into
two categories:

1 permanently andlirectly fixed to the seabed;
1 floating, moored to the seabed through anchoring system

Support structures or foundations that can be permanently attached to the seialibé Baltic Power
OWF Area include: largdiameter monopile, jacket structure, tripagtructure and GBS or others, the
impacts of which will remain within the envelopermept of the projec({Figure2.5). Floating support
structures are als@ossible.

Tower

LK IR X J i
; (I | e
" Monopile .~ e
! Gravity Based Structure Tripod Jacket foundations
Figure2.5. Selected types of support structures with bottfired foundations [Source: own matals, based

on Foundation for Sustainable Energy, Offshore wind energgn opportunly for the
development of maritime industry and coastal regiogD2 Yy F SNBEY OS YI GSNAI f =
(https://fnez.pl/bibliotekafnez/)]

Monopile foundation (largediameter pile) is the most commonly adopted supporting structure in
OWFs. It is a simple stesttucture poduced from cylindrical sections welded together. Its widespread
application results from the geological conditions of the North Sea seabed, which enable the
installation of such foundations. The length of the structure can reach up to 8@erinstallaton of

this type of foundation consists in driving or drilling them into the seabed to the appropriate depth.
Atransition piece is then installed on the part of the foundation or support structure extending above
the sea level and the wind taev is instakd on it afterwards. The tower can also be installed directly
on the foundation.
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Advantages of the largdiameter monopile include the simplicity of construction and installation as
well as versatility of application. Disadvantages of thisnftation are he limited possibilities of
removal from the seabed after the conclusion of the wind farm operation phase, as well as the impact
of underwater noise on marine animals while driving the structure into the seabed.

The diameter of the largest fawalations apged thus far is 7.8 m and their weight is 1302.5 t. They
were installed on the Veja Mate OWF in the North Sea, in the German EEZ. At present, the production
capacity of the plants producing these structures is up to 10 m diameter (dependthg amailablity

of sheet rolling equipment). Structures of this size are referred to as XXL monopiles.

Jacket foundationsare composed of nhumerous elements welded together. The base of this structure
is square or triangular in shape and its legs amdfio the seed with piles. Special skirt pile sleeves
can be used for this purpose at the foundation base.

The advantage of jacket foundations over other types of support structures is their lower weight, wider
spectrum of applications (not only in reian to the se& depth but also geological conditions) and less
need for protection against washing out of sediments around them. Moreover, such foundations may
be used for other structures within the OWF Area, including heavier structures such as povegrsstat
(e.g. tre 400 MW BorWinl station in the North Sea, weighing 3200 t). Disadvantages include
acomplicated structure requiring welding of many elements together, more difficult transport and
more complicated process of fixing the foundation to the sehbe

Tripodis a relatively lightweight steel support structure consisting of three tubes at the base of the
foundation and a central column projecting above the water surface. The base of each of the tubes is
fixed to the seabed with pilesto a depth of D to 20 m. Eeh time, the width of the base and the
depth of piling into the seabed is adjusted to the geological conditions.

The foundation ensures good resistance and overall rigidity. It is suitable for use on most seabed types
with the exception of sdaeds charactdsed by soft sediments. Disadvantages of the tripod are the
complicated and hence expensive structure and the limited possibilities of removal in the
decommissioning phase.

Gravity Based Structure (GBiS)made of concrete or steel and canfilled e.g.with rock material or

sand to increase its weight, which can reach several thousand tonnes. It consists of a heavy base and
a steel or concrete core. The mass counteracts aero and hydrodynamic loads. The base of the
foundation can be equippedith a secaled skirt driven into the seabed to prevent lateral movements.

The installation of such a support structure usually requires levelling works on the seabed.

Gravity Based Structures are characteridggdlow construction cost, easy installatithey can be
towed to the installation site), no corrosion protection (in the case of concrete structures). The
disadvantage, however, is the limitation concerning the depth of installation.

Floating support stuctures constitute a separate type of supgastructures,compared to the ones
described above. Depending on the method of stabilisation, four types of floating support structures
can be distinguishe(Figure2.6):

1 bargecq a structure floating on the water surface, made tded or concete;

1 semisubmersible¢ consisting of several connected buoyancy tanks, which ensure the
buoyancy of the whole structure, thus, balanciagro- and hydrodynamic loads; in some
concepts active ballast systems are used,;
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1 sparcg a cylindrical stucture that leeps the centre of buoyancy above the centre of gravity,
providing little resistance to wave loads, thus, creating simple geometry wil gtability;

1 tensionleg platform¢ a partially submerged structure anchored to the seabed by means of
permanently texsioned mooring ropes.

Barge structure Semisubmersible structure Spar structure Tensionleg
platform
Figure2.6. Tyes of floathg support structures [Source: internal materials, based on

https://rules.dnvgl.com/docs/pdf/DNVGL/ST/2008/DNVGLSTF0119.pdf]

Unlike support structures permanently fixed to the seabed, floating support structures require

dynamic connectiortables, desiged to withstand mechanical loads, for the purpose of cotingc
the floating structure to the internal network.

2.2.2.3 Connection infrastructure
The OWF connection infrastructure comprises:

1 power lines (internal cabling);
1 power substations.

OWEFinner array cable connect wind power stations with substations located wittine wind farm

area.

Inner array cables mostly operate at 33/66 kV, which is a commonly used standard in the offshore wind
energy sector. In most cases, threere cables are usedei consistig of three insulated conductors
(copper or aluminium) ofteralso equipped with optoelectronic cables. Singige cables are also
available.

Inner array cables of the OWF are mainly extruded cables, among which three types can be
distinguished depending a the type of insulation:

I EPR the insulator is ethylengropylene rubber; in this cable type, dielectric losses are higher
than in the case of cables based on polyethylene, which limits their use to cables with an
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operating voltage of 150 k\however, tley are flexible and resistant to external conditions,
withay 2 LISNF GAy3 G§SYLISNF GdzNB dzLd G2 dnc/ bémonc/
1 polyethyleneg the insulator is polyethylene, which is characterised by low dielectric losses; it
can be used in bh voltage chles; the operating temperature of cables with this insutaympe
Ad fAYAGSR G2 ync/ T
1 XLPE (crodsked polyethyleneg the insulator is polyethylene, which is subject to the process
of crosslinking; as in the case of rubber vulcanizatipalymer chais cross link into a lattice
formation; they can be used faoltages up to 500 kV, at an operating temperature of up to
oncl/ &

An example of a threeore cable is presented beloffigure2.7).

1. conductor (copper oaluminium) deigned for the
transmission of electricity

2. extruded conductor screening

3.insulation¢ XLPHEcrosslinked polyethylene) or EF
(ethylenepropylene rubber)

4. semiconductive screening

5. screen made of copper wire with a moisture swell
agent (to prerent longitudinal movement o
moisture in case of damage)

6.laminated aluminium sheath
3 7. optical fibres (optional) for data transfer
l!! H |’| LY |||||||H|;| l It 8. polypropylene fillers

SRS 9. binder tapes

10.armour bedding; polypropylene strings

11.armour made of galvaised steel taiding wire for
protection against mechanical damage

\ 12. polypropylene stripe with bitumaus compound

Figure2.7. Threecore AC cable [Source: Baltic Power Sp. z 0.0. data]

Given the developmnt of wind pwer stations with increasing nominal capacity, 66 kV voltage is used
more and more often. In the specifications of some power stations, manufacturers of wind power
stations directly indicate that 66 kV transformers will lsed. This concerpnamong othes, the MHI
Vestas V164.0.0 wind power station (for MHI Vestas V1% MW the manufacturer indicates 33 or

66 kV options) and the GE Haliadel2 MW wind turbine.

Substations which include substations and converter statighgjure2.8), are designed to transform
and transfer the energy generated by wind power stations to land in the most efficient manner. This
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process can include increagi the voltage, providing reactive power compensation and converting
alternatingcurrent to drect current. Among these, the following types can be distinguished:

1
1

collection substations;
converter stations AC/DC and DC/AC.

Substationsare designed to inceese the voltage of current from wind power stations (usually
33/66kV) to a trasmission leve(even up to 400 kV), which is expected to reduce losses, increase
transmission capacity or enable reduction of the conductor esesdion in cables.

The basicomponents of a substation include:

1
1
1

= =4 —a A

transformersg the fundamental element desigd to changehe voltage;

auxiliary transformerg they are used to provide power supply for the station equipment;
grounding transformersg they are used to obtain an artifad zero point in networks grounded
by a resistor or in compensated networks;

high and mediunvoltage switchgeag used to connect, break and distribute electrical circuits;
backup generators; provide power supply in case of failure;

chokes and capaciterto compensate for reactive power;

AC filterg; elements responsible for trandtting or blocking signals within a specific frequency
range or containing specific overtones.

Most of the stations are unmanned but there are also service stations equippkdweifare facilities
and equipment necessary for the crew.
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Figure2.8. Offshore substation at Walney Phase 1 O\@ource: https://www.isc.dk/en/walneizii-
vindmoellepark/]

Substations can be installed on support structures, just like wind power stations. One OWF may be
operated by sveral colletion stations, and one station may be equipped with several transfosmer
An export cable and a fibreptic connection can be routed out from each station.

The weight of substations ranges from about 800 to about 1500 t. For example, ansA&tisatwith

two transformers with a total power of 300 MVA has the following dimems:. widtht 30 m, length

b 30 m, heights 15 m and weight of about 1500 t, plus the foundation which weih800 t. In the
case of stations equipped with three trangifieers, the wéght of the platform may even exceed 2000
Converter stationsare deggned to convert alternating current (AC) to direct current (DC). Next, the
current is transmitted over considerable distances to a substation on land, where it is cahfrerte

DC toAC and then sent to the NPS. The main structural elements of congtatemns are analogous

to those of the substations; the differences concerning mainly the electrical system.

2.2.2.4 Nonproductive infrastructure

As part of the Baltic Power OWRplementation it is possible to build (optionally) two platforms not
directly relaked to power generation:

1 measurement and survey platform;
1 accommodation and service platform.

The former will be used for conducting measurements, mainly meteorologicdtyairdlogical It will
house test and measurement equipment as well as instruments for data recording and transmission.

Page6l1of412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

Offshore accommodation and service platforms or helicoptatforms are used as a local base for all
activities related to an OWF comngttion, opeation, maintenance and finally decommissioning. In
addition to their basic functions, they can also contain additional systems, including electrical systems.
Platfarms of this type may significantly differ in size and capabilities. Existingnepnclude a large

sea base with spacious accommodation facilities and significant logistic capabilities, relatively small
platforms designed primarily as a local stoppirgnp with a possibility of landing a helicopter or
mediumsized platforms als@ombining thefunctions of other platforms, e.g. transformer units.
Accommodation facilities are intended for crews working at sea, usually on a shift basis, not for long
term accommodation.

Accommodation and service platforms can feature:

E ]

communication ad managemensystems;
accommodation and welfare facilities;

helipads;

systems allowing vessels to dock and exchange crews;
backup generators;

large-scale power storage systerizatteries, etc.) and other related systems;
smallscale or largescale electgal power syems;
auxiliary and antinterference power systems;
navigational, aviation, safety and lighting markings;
refuelling equipment for ships and helicopters;
drinkingwater tanks;

dirty water separators;

warehouses (for tools, fuel, spare parts);

cranes.

= =4 -4 A& -4 8 a8 -4 -9 a2 -2 -9

E ]

Types of support structures or foundations considered for the construction of accommodation and
service platforms include such options as for substations, primardyijtgrbased structure or jacket
foundation.

It is assumed that offshore accomutation and sevice platforms are identical to substations in terms

of dimensions, support structure or foundation as well as methodology of installation, operation and
decommis®ning.

2.3 Project variants considered

2.3.1 Approach to designating project variants

The planned prgect was described using the same parameters for the two variants analysed in the
further part of the EIA Report, i.e.:

1 Applicant Proposed Variant (APV);
1 Rational Aernative Variant (RAV).

With regard to these parameters, maximum possiblduga were assmed in each case. This
assumption allows for an Environmental Impact Assessment to be carried out with a large safety
margin, as the maximum individual parametevdl always be considered in the assessment, even if
they do not actually occucumulatively

The project was characterised by the following parameters specified for each variant:
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1 the maximum total installed capacity of the OWEhe final capacity will be derived from the
optimisation from the point of view of environmental, techngical and eanomic conditions
or other factors;

1 the maximum total number of wind power statiogg parameter resulting from the maximum
installed capacity of the OWF and the assumed size of wind power stations; it is possible to
use wind power stationsfalifferent 9ze and power within the OWF;

1 the maximum diameter of the rotor of a wind power statigthe parameter defining the rotor
diameter (size);

1 the minimum clearance between the rotor operation area and the water sudacgarameter
defining thedistance betveen the outline of the rotor operation area and water surface level;

1 the maximum heighbf a wind power station structure including the rotqra parameter
defining the maximum height of the wind power station structure, from the water serfac
the outline of the rotor operation area;

1 the maximum length of cable routes of the OWF intewiing ¢ a parameter defining the
total length of cable routes along which the internal cables will be laid, connecting individual
wind power stations witlsubstations.

2.3.2 Project variants considered together with the justification of their selection

In accodance with the requirements of the EIA Reports, both variants subject to assessment are
rational, i.e. feasible under the existing legal status (incluttiregdecisionPSzW No. MFW/6/12, as
amended), technical and technological conditions and with theeturstate of knowledge about
environmental conditions.

2.3.2.1 Applicant Proposed Variant (APV)

The Applicant Proposed Variant is the variant assuming the applicéd the geatest extent possible,

of state-of-the-art technological solutions available on the ket at the stage of the development of

a construction project. It also assumes that the Baltic Power OWF will achieve the maximum total
nominal power spetied in the PSzW No. MFW/6/12, as amended. This variant provides for the
possibility of using windurbines of various capacities, the smallest one being 9.5 MW. Moreover,
different types of foundations or support structures are allowed. The implementatiothe Balic
Power OWF project with a total maximum capacity specified in the PSzW No. MFWKArBeaded

(up to 1200 MW), assumes the installation of up to 126 wind power stations.

The Applicant Proposed Variant takes into account the continuousisetelevelopmat of OWF
technology in recent years, in terms of increasing the size of rotors, gemsrand structural
elements, as well as in terms of increasing the effectiveness of the technical and technological
solutions applied.

Currently, leadingproducers ofwind power stations invest significant financial resources aimed at
improving and optinging existing wind power plant solutions. In the coming years, it can be expected
that several producers will start manufacturing 10 MW power stations rmiode (12 MW pwer
stations will be available for production already in 2021). Thus, new modelsadh market maturity

and will be verified. An excellent example of this process is the work on implementing a new wind
turbine, HaliadeX (by General Elaat), with acapacity of 12 MW. The turbine is currently subject to
tests at the port quay in Rotteean. The entire structure is 269 m high and the rotor diameter is220

Considering the above, and assuming that the Applicant assumes the installatiémdaiurbinesof
at least 9.5 MW under this variant, any other feasible solution (with higher tudapacity) will result
in the following:
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1 fewer wind power stations;
1 smaller total rotor operation area,
T reduction of the risk related to the number of effore operains.

In fact, according to further analyses of the environmental impact, the APV is a more environmentally
beneficial option, compared with the RAV.

2.3.2.2 Rational Alternative Variant (RAV)

The Rational Alternative Variant has been selected asiantdrased orexigding technologies that are
currently applied and available on the market on an industrial scale. This variant assumes a wind
turbine with a capacity of 5 MW. The assumed turbine capacity, with the maximum total nominal
capacity of the OWHdicated inPSz\WNo. MFW/6/12, as amended, determines the number of wind
power stations in this variant, namely 240.

Similarly to the APV, in the RAV, it is assumed that different types of wind power stations can be used,
on different types of foundatios or supporstructures.

2.3.2.3 Compilation of the technical parameters of the project variants considered

The table below(Tale 2.4) presents the most important parameters of the project foth variants
analysed in this EIA Report.

Tade24. Compilation of key parameters of the Baltic Power OWF for the Applicant Proposed Variant (APV)
and the Rational Alternative Variant (RAV) [Source: owterials]

Parameter Unit APV RAV
Maximum ingalled capady MW 1200 1200
Maximum number of wind power stations - 126 240
Maximum diameter of the rotor m 260 180
Minimum clearance between the rotor operation area and the water surfacg m 20 20
Maximum height mas.l. 330 250
Maximum number of aditional strictures - 12 12
Maximum length of inner cable routes in the OWF km 600 600

2.4 Description of particular phases of the project
2.4.1 General information relating to all phases of the project

Due to the location of the planned project, implemented eslyrwithin the maritime area, all activities
related, in all project phases, will be conducted in in a manner typical of maritime operations, taking
into account their unique conditions and spiégity. Deliveries to and from the OWF Area will be
carried aut with the use of various types of vessels:

9 construction and installation vessealdarge specialist vessels, with an advanced safety level,
equipped with dynamic positioning systems (with vadaegrees of protection), not requiring
anchoring during thevorks; durirg operation, such vessels often offer the possibility of full
stabilisation in a selected position thanks to systems of supports resting on the seabed;

1 transport vesselg universalor specialised vessels adapted to transporting large strestur
(including foundations or support structures, towers, and blades), often equipped with
dynamic positioning systems;

1 transport barges (platforms) vessels used for transporting large structuetements to the
site, usually without their own drive, ugirppushers otugs;
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1 pushers and tugs auxiliary vessels used for manoeuvring larger vessels, transport barges or
for transporting large structural elements (e.g. foundations or support structtoesvind
power stations) from ports to the place of instaitm;

1 servicevesselsb usually smaller vessels, used for transporting OWF service personnel or
consumable materials, adapted for mooring to the towers of wind power stations or
accompanying plérms and enabling a safe transfer of people and smallerpggent to the
structural elements of OWFs.

In certain cases, especially during the OWF exploitation phase, helicopters can be used for transporting
service personnel or in emergency situations.

Adivities related to the transport of largsize structural @ments of OW§ must be carried out from
ports that meet specific requirements, i.e. in particular:

T sufficient length and bearing capacity of the quay, allowing the assembly, storage and loading
of OWF structural elements;
1 appropriate depth of port basingllowing forthe operation of large construction vessels.

It is assumed, that the estimated size of the area used as a space of storage and potential initial
assembly of OWF structural elemenktsld be ca. 20 ha. The quay on which works related to lgadin

of these eéments on ships are possible should be at least 300 m long and should have the appropriate
bearing capacity.

At the current development stage of the Baltic Power project, the falgwports of installation are
O2y&aARSNBRY DR&énygza HZENIDRI Z&{ DT SOy z | gAy2dz2l OASZ
Karlskrona and Klaipeda. The nearest port with complete infrastructure used for offshore wind energy
I OGAGAGASE A &onwhbZslgh8 of Bofnhdind. yrhe Ineddlest Bolish port that can serve as
an installation port is Gdynia.

During the exploitation phase of the Baltic Power OWF it will be possible to use smaller ports, located
at a shorter distance from the area of the planrmadject than the ports indicated above, i.e. the ports

Ay 20FReavlg2¢2r 'adils _SoF> 1St 5FNDs5¢6S| |a ¢
In accordance with Article 24.1 of the Act of 21 March 1991 on maritime areas of the Republic of Poland
and maritime admirstration (Journal of Laws of 2019, item 2169, as amended) a competent director
of the maritime office will be able to establish, by way of issuing a regulation, safety zones around all
OWF structures or around complexes of these structures located atandésof up to 1000 m from

one another, adjusted to the type and purpose of artificial islands, structures and devices or their
complexes, reaching out not more than 500 m from each point of their external edge, unless a different
range of the zone is pelitted by generally accepted international standards or recommended by
acompetent international organisation. In the regulation issued, the director of the maritime office
shall define the conditions for navigation within the established zones, includingarticular,
restrictions regarding navigation, fishing, water sports, diving and underwater work.

The information about activities conducted during the OWF construction phase, the establishment of
safety zones around OWF structures, as well as a dotphrtial decommissioning of the OWF will be
published in official publications of the Hydrographic Office of the Polish Navy.

In each phase of the Baltic Power OWF implementation, mandatory legal requirements and good
practices will be applied regardinvgaste and sewage treatment. During various phases of the Baltic
Power OWF implementation various hazardous materials will be used. A relevant list and estimated
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quantities assumed are presented in the tab{@alde 2.5¢Talde 2.7), next to the description of each
phase.

All vessels involved in the project will meet theguirements and will comply with the regulations
resulting from the International Convention for the Prevention of Pollution from ShipsR{®ROL
73/78), including, in particular, the procedures containedd@hipboard Oil Pollution Emergency
Plang.

Moreover, throughout the Baltic Power OWF installations, in case of the in@stability to use dry
transformers, measures will be applied prevent the spillage of hazardous substances along with
measures to eliminate the effects of a possible spillageazfirdous substances (e.g. trays capturing
possible spillages of transformer oil) as well as measures to eliminate the effects of ggiilthgee
substances (e.g. sorbents). Themmlluted water produced during the works will be collected and
separatel to obtain oitderivative concentrations below 1B6.sl. and the oil obtained from the
separation process will be stored and transferredaippropriate containers to specialised waste
disposal companies.

The same will be done in the case of other wastelLiding other hazardous wastghey will be sorted,
collected in specially marked and secured containers, transported ashore and tredsfer
specialised companies for utilisation.

2.4.2 Construction phase

OWF construction phase is the phase of the projequiring the mobilisation and involvement of the
largest number of vessels, equipment and human resources. It is necessary to developlexcom
process of supply chain of both goods and specialist services in various areas: manufacturing,
transport, constuction, assembly and installation. Moreover, the implementation of this phase will
require precise coordination of individual activitieaking into account specific conditions resulting
from the implementation of investments in a maritime area. This phadl cover four areas of
activities related to:

1 seabed preparation before setting foundations or support structures for individual OWFs
(wind power stations, platforms); the type of actions carried out will result from the geological
conditions at the $és of foundation placement and the type of foundations used,;

i transport and setting of OWF foundations or support structures in the seabed,;

9 transport and installation of elements of wind power stations, substations as well as
accommodation and service siahs on the platforms;

1 laying internal cables connecting individual OWF structures.

Depending on the strategy adopted for the project impkntation, the aboveanentioned actions may

be performed sequentially or simultaneously. For example, afterpteparation of a part of the
seabed before setting foundations or support structures on this part of the seabed, it will be possible
to conduct a&tivities related to foundation setting.

It is assumed that the construction phase will be completed in thetsbBbpossible time lasting
between 2 and 8 years. Before beginning the OWF construction phase, it will be necessary to set up an
onshore area (@nstruction facilities and storage yards) where the initial assembly of wind power
station components will begrformed and where OWF construction elements will be stored. The area
will be located in a port or shipyard infrastructure existing for the doraof the project, with a direct

or very good access to a quay dedicated to the operations of loading anaidimgpof vessels involved

in the construction process and subsequent maintenance of the OWF. Individual elements of the OWF
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will be transported i ships to the area of their foundation or installation. The arrangement of such
aplace within the boundariesf existing port or shipyard infrastructure will not affect their current
functioning significantly.

Transfer of sediments as a result of consttion works

Depending on the depth and geological conditions in the area of the Baltic Power OWF and oe the typ
of foundations or support structures used, relevant activities will be performed to prepare the seabed
before setting the foundations for OWEgctural elementsSuch activities may include:

1 seabed levelling;

1 ground replacement;

1 removal or displacemendf layers of seabed sediments;
1 and others.

One of the important elements resulting from the works involving seabed sediments is the method of
their management. It is assumed, that displaced sediments will be fully managed within the Baltic
Power OWF Aredhe sediment will be moved only in the closest vicinity of the works. No pollution
has been found within the sediments in the Baltic Power OVél,Aherefore, no sediment moving is
planned to dump sites or landfills. The highest amount of displaced satBman occur in the case of

GBS but these sediments can be used to fill and load the foundations of support structures or to shape
the seabed avund the foundation.

Noise emissions connected to the underwater works

For most OWFs, theonstruction area must be prepared using the dredging process, which generates
noise and causes the lifting of suspended sol@8 B39. As with many other activities, dredging
generates underwater noise. The four basic types of dredgers are suction dredgers (CSD), trailing
suction hopper dredgers (TSHD), grab dredgers (GDparkhoe dredgers (BHD). TSHD &dusn

many occasions. The noise emitted by TSHD comes from various sources, mainly from the ship
propulsion and the suction head of the dredgé0] (Figure2.9).
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Figure2.9. Schematic illustration of the TSldEedger operation [Source: CEDA, 200d][

Robinsoret al.[350] testedthat TSHD emits noise at frequencies below 500 Hz. It has alsddwewh

that noise originating from a TSHD may have a frequency above 1 kHz depending on the composition
of the substrate excavated during dredging. It is believed that the highest noslddeyenerated by

the larger grains of sand and gravel when pumpleeugh a pipe. However, even if the dredged
substrate is sandy, acoustic energy is still produced which can affect porpoises and seals. Reported
noise levels are 18388 dB re >Pa rms &1 m §13 350. These levels are much lower than in the

case of a pile driver operation, but because the dredging noise is more or less continuous, and the
piling noise intermittent (pulse length = 50 mbBgy cannot be compared.

The underwater works using dredgingystems can occur with the greatest intensity during
construction and decommissioning. During the exploitation phase, such operations can only take place
in case of emergency service works (&hg.repair of buried broken cables).

Transport routes (offsbre and onshore)

Maritime transportation will be of main significance and the impact of land transportation should be
minimal. Land transportation will take place within existing transportatidotins. It is possible that

the assembly or production ofilgescale elements will take place in port or shipyard areas. Traffic in
maritime transportation will take place in places where it has been small or insignificant so far.
Depending on the choicef supply concept as well as supply and service portstréresportation
system will include reloading work and vessel traffic on routes such ag @AM F¢ port or between
ports.

The number of specialist offshore operations related to the construgtiosise of the Baltic Power
OWF is proportional to the numberf facilities installed and constructed in the OWF Area, including
also the length of the electricity grid installed. Therefore, the number of operations and their effects
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(e.g. fuel consumptioremissions related to transport) for the APV will be smahean in the case of
the RAV.

Waste

The types and quantities of waste expected to be generated during the construction phase of the Baltic
Power OWF divided in accordance with the Regulationhef Minister of the Environment of

02 January 2020 on Wastafalogue (Journal of Laws of 2020, item 10) have been presented in the
table (Tale 2.5). Waste ie2xpected to be generated in connection with normal operation of various
types of ships involved in this phase of the project togethith waste generation during the filling of
foundations or support structures with cement or sediments, joining structelexhents (e.g. during

the welding process), driving or drilling piles (e.g. drill cuttings), assembly of corrosion protection
elements and possible abrasion of protective coatings (e.g. during piling).

Tade25. Compilation of estimated amounts of waste generated during the construction phase of the Baltic

Power OWF, annually [Sourbesed on théaltic Il EIA Repor3$2)]

Waste code Estimated quanti

. Waste type g v

(*hazardous waste) [Mglyear]

08 01 11* Waste paint and varnish containing organic solven 0.05
or other hazardous substances
Waste pant and varnish other than those mentione

08 01 12 in 08 01 11 0.05

12 01 13 Welding waste 0.10

13 01 09* Mineral hydraulic oils containing halogenated orgat 0.05
compounds

1301 10* Mineral hydraulic o.|Is that do not contain 0.5
halogenated organic compounds

1301 11* Synthetic hydraulic oils 0.05

13 02 04* Mineral engine, gegr and lubricating oils containing 0.05
halogenated organic compounds

13 02 05* Mlnergl engine, gear and Iqbrlcatlng oils that do no 0.05
contain halogenated organic compounds

1302 06* Synthetic engine, gear ardbricating oils 0.05

1302 07+ E.nglne, gear and lubricating oils that are easily 0.05
biodegradable

13 02 08* Other engine, gear and lubricating oils 0.05

13 03 01* OI|S. and Ilqum.js. used as electroisolatarsl heat 0.20
cariers containing PCBs

13 04 03* Bilge oils from sea ships 0.10

13 05 02* Sludge from dewatering oil in separators 0.50

13 05 06* Oil from dewatering oil in separators 0.50

13 05 07* Oily water from dewatering oil iseparators 0.50

13 07 01* Furnace oil and diesel oll 0.05

13 07 02* Petrol 0.05

1308 80 Oily solid waste from ships 0.10

14 06 01* Freons, HCFC, HFC 0.05

14 06 02* OFher halogenated organic solvents and solvent 0.05
mixtures

14 06 03* Othersolvents and solvent mixtures 0.05

150101 Paper and cardboard packaging 2.00

1501 02 Plastic packaging 2.00
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Waste code Estimated quantity
Waste type
(*hazardous waste) [Mglyear]
150103 Wooden packaging 2.00
1501 04 Metal packaging 2.00
1501 05 Multi-material packaging 2.00
1501 06 Mixed packaging waste 2.00
1501 07 Glass packaging 0.10
1501 09 Textile packaging 0.10
absorbents, filter materials (including oil filters not
15 02 02* otherW|.se spec!fled), W|p|ng cloths (e.g. rags, wipes 1.00
protective clothing contaminated by hazardous
substances (e.?CB)
Sorbents, filter matgals, wiping cloths (e.g. rags,
15 02 03* dishcloths) and protective clothing other than thosg 1.00
listed in 15 02 02
16 06 01* Lead batteries and accumulators 0.10
16 06 02* Nickelcadmium batteries andccumulators 0.10
16 06 03* Batteries containing mercury 0.01
16 06 04 Alkaline batteries (excluding 16 06 03) 0.01
16 06 05 Other batteries and accumulators 0.01
16 81 01* Wastes of hazardous properties 1.00
16 81 02 Waste other than thosésted in 16 81 01 1.00
17 01 01 Concret.e waste and debris from melition and 50.00
renovation
17 01 03 Tiles and ceramics 10.00
17 01 82 Other not mentioned waste 50.00
170201 Wood 2.00
17 02 02 Glass 0.10
17 02 03 Plastics 5.00
17 04 01 Copper, bronze, brass 0.05
17 04 02 Aluminium 0.05
17 04 04 Zinc 0.05
17 04 05 Iron and steel 1.00
17 04 07 Metal alloys 0.05
1704 11 Cables other than those listed in 17 04 10 5.00
Other waste from construction, renovation and
17 09 03* dismantling (including mixed waste) containing 20.00
dangerous substances
Mixed construction, renovation and dismantling
17 09 04 waste other than those listed in 17 09 01, 17 09 02| 20.00
and 17 09 03
19 08 05 Stabilised municipal sewage sludge 1.00
200101 Paper and cardboard 1.00
200102 Glass 1.00
200108 Biodegradable kitchewaste 1.00
200110 Clothing 1.00
20 01 21* Fluorescent lamps and other waste containing 0.05

mercury
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Waste code Estimated quantity

" Waste type

(*hazardous waste) [Mglyear]

20 01 23* Devices containing freons 0.05

20 01 29* Detergents containing dangerous substances 0.05

2001 30 Detergents other than those listed in B 29 0.05
Batteries and accumulators, including batteries ang

N accumulators specified in 16 06 01, 16 06 02 or 16

200133 03, and unsorted batteries and accumulators 0.05
containing these batteries
Batteries and accumulators other than $mlisted in

2001 34 20 0133 0.05
Electrical and electronic equipment waste other thg

20 01 35* those listed in 20 01 21, 20 01 23 containing 0.05
hazardous components (1)
Electrical and electronic equipment waste other thg

2001 36 those listed in 20 01 220 01 23 and 20 01 35 0.05

200301 Unsorted (mixed) municipal waste 20.00

2.4.3 Construction and exploitation phase

The OWF construction concept assumes the possibility of simultaneous doW#iuction and
exploitation. In terms of impact assessment, thi;epbmenon will be the sum of the simultaneous
impact of the OWF construction in one place and exploitation elsewhere. Due to the different location
and different technical requirementspnflicts and collisions should not be expected, provided that
the expbitation and further development of the OWF will be covered by the coordinated ship traffic
plan in the OWF Area.

2.4.4 Exploitation phase

Unlike the construction phase, this phase will berelaterised by reduced vessel traffic. In general,
vessel traffic for his phase will be recorded with an increased share of small and medium vessels
associated with the OWF exploitation and maintenarideee variants of operation are possible:

1 the use ofoffshore accommodation and service stationshe movement of small \a&sels
within the farm will take place between the station and individual wind power stations. To
secure the functioning of the accommodation and service station, cyclical supply traasgor
periodic exchange of the station crew and service personnebwitiecessary. The estimated
number of trips will minimally increase the intensity of navigation for the main navigation
routes and will only slightly increase the intensity of navigatiothe service port;

1 the use of medium sized vesselservice basethat will perform periodic service duty in the
OWFArea and make cyclical trips to service ports to replenish the supplies and exchange
service personnel or creMChanges in the intensity of navigation will occur in the same way as
in the case above;

1 theuse of small vessels travelling between the serpime(s) and the OWF Area as well as fast
response units in the daily work cycle. The estimated number of trips will significantly increase
the intensity of navigation on navigation routes and in ports.

The number of offshore operations related to the eajphtion phase of the Baltic Power OWF is
proportional to the number of facilities installed and constructed in the OWF Area, including also the
length of the electricity grid installed. Therefore, the noen of operations and their effects (e.qg. fuel
congumption, emissions related to transport) for the APV will be smaller than for the RAV.
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Electromagnetic field (EMF)

The OWF exploitation will be a lotgym project. Offshore wind power stations will be cmtted by
electricity grid and telecommunication tveorks with offshore substations. It is assumed that the total
length of cable routes along which the cables will be laid in the OWF Area will not excekih.600
Cables buried in the seabed are optimisedemit a residual electric field. The possible metgn
component of the EMF is minimised by the conduct of the individual wires in the greatest proximity to
each other (for individual phases for alternating current or the flow directions of direct clrierthe

case of the DC cables, the range of EMIEénce is the smaller the closer the individual conductors of
the line are run (there are practically no interactions in the composite cable). In the case of alternating
current, the use of a compositeable reduces the magnetic field, but it may remainthe level
generating electric field in the seawate312]. The remedy for this is the burial of the cable in the
sediment, which does not reduce the effects of Bhtselfbut separating the cables from seawater
reduces the impact considerably.

Heat emission through power cables

Electric current, flowing through a cable, causes it to heat up, as a result of power losses on the
resistance, in accordance with Jo@ldaw. Asthe temperature of the cable increases above the
ambient temperature, the transfer of heat commences from the cable to the surrounding
environment. An accurate quantification of the emitted heat is difficult because of the following
phenomena: kat radiatbn, conduction and convection, subject to different physical |&3€4][ The
heating of sediments may lead to a change in the taxonomic composition dgtiteos living on and

in the seabed in the immediate vicinity of the cabp85). According to the OSP&Rjuide on the best
environmental practices in the laying@use of subsea cable31Z] the burial of the cable at a depth

of 1 to 3 m under the seabed is suffici¢atallow within 0.2 m below the seabed surface the rie o

the sediment temperature associated with heat emission through the power cables under load to be
y20G 3INBIGSNI GKIYy GKS NBO2YYSYRSR Hc/ ® ¢KS YAYAYd
of the type of sediments (their thermal conductivity) andettype of electricity grid (size and type of
loads, thermal characteristics).

Waste

The expected types and quantities of waste generated during the exploitation phase of the Baltic
Power OWF dividedn accordance with the Regulation of the Minister of tB@vironment of

02 January 2020 on Waste Catalogue (Journal of Laws of 2020, item 10) have been presented in the
table (Tale 2.6). The amounts of waste shown refer to agdeoffshore wind power station or offshore
substation. Therefore, it should be assumed that the amount of solid waste and wastewater will be
signifcantly higher in the case of the RAV than in the APV.

The main factors causing the generation of waste amm$tewater during the Baltic Power OWF
exploitation phase is the operation of ships and carrying out of repairs.

TaHbe2.6. Compilation of waste generated during the exploitation phase of the Baltic Powey &\Wihally
[Source: based on the Baltic Il EIA Re[®8%]]

Waste code Estimated

(*hazardous Waste type quantity

waste) [Mglyear]

08 01 11* Waste paints and varnishes containing organic solvents or other dangerous 050
substances

080112 Waste paints and varnishes other than those listed in 08 01 11 0.50
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Waste code Estimated
(*hazardous Waste type quantity
waste) [Mglyear]
120113 Welding waste 0.10
13 01 09* Mineral hydraulic oils containing halogenated organic compounds 0.03
13 01 10* Mineral hydraulic oils that do not contain halogendterganic compounds 0.03
1301 11* Synthetic hydraulic oils 0.03
13 0112* Hydraulic oils that are easily biodegradable 0.03
1301 13* Other hydraulic oils 0.03
13 02 04* Eﬂggegghfdnsgine, gear and lubricating oils containing halogenated organic 0.03
13 02 05* cl\)/lrlgaerr]iattzl igrgr:;(;h?]ggr and lubricating oils that do not contain halogenated 0.03
13 02 06* Synthetic engine, gear and lubricating oils 0.03
13 02 07* Engine, gear and lubricating oils that are easily biodegradable 0.03
13 02 08* Other engine, gear and lubricating oils 0.03
13 03 01* Oils and liquids used as electroisolators and heat carriers containing PCBs | 1.00
13 04 03* Bilge oils from sea ships 0.10
13 05 02* Sludge from dewatering oil in separators 0.50
13 &b 06* Qil from dewatering oil in separators 0.50
13 05 07* Oily water from dewatering oil in separators 0.50
13 07 01* Furnace oil and diesel oll 0.10
13 07 02* Petrol 0.05
1308 80 Oily solid waste from ships 0.10
14 06 01* Freons, HCFEIFC 0.05
14 06 02* Other halogenated organic solvents and solvent mixtures 0.05
14 06 03* Other solvents and solvent mixtures 0.05
150101 Paper and cardboard packaging 0.10
1501 02 Plastic packaging 0.10
1501 03 Wooden packaging 0.10
1501 04 Metal packaing 0.10
1501 05 Multi-material packaging 0.10
1501 06 Mixed packaging waste 0.10
1501 07 Glass packaging 0.10
1501 09 Textile packaging 0.10
Sorbents, filter materials (including oil filters not included in otgeyups),
15 02 02* wiping clothg(e.g. rags, dishcloths) and protective clothing contaminated wit{ 0.30
dangerous substances (e.g. PCBs)

15 02 03* Zz;ﬁ;r;sc;taléfr‘[gitf;ise, l\i/tlsltrgggi]rgl%t:so;e.g. rags, dishcloths) and protective 0.30
16 06 01* Lead batteries and accumulators 0.10
16 06 02* Nickelcadmium batteries and accumulators 0.10
16 06 03* Batteries containing mercury 0.01
16 06 04 Alkaline batteries (excluding 16 06 03) 0.01
16 06 05 Other batteries angccumulators 0.01
16 81 01* Wastes of hazardous properties 0.30
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Waste code Estimated
(*hazardous Waste type quantity
waste) [Mglyear]
16 81 02 Waste other than those listed in 16 81 01 0.30
17 0101 Concrete waste and debris from demolition and renovation 5.00
17 01 03 Wastes of other ceramic materials aaduipment items 1.00
17 01 82 Waste not oherwise specified 5.00
1702 01 Wood 0.20
17 02 02 Glass 0.10
17 02 03 Plastics 0.50
17 04 01 Copper, bronze, brass 0.05
17 04 02 Aluminium 0.05
17 04 04 Zinc 0.05
17 04 05 Iron and steel 1.00
17 04 07 Metal alloys 0.05
1704 11 Cables other thathose listed in 17 04 10 5.00
17 09 03* Other waste frgm construction, renovation and dismantling (including mixed 200
waste) containing dangerous substances
17 09 04 gﬂ;xggoclc’)nls?trg;tloozn,a:%n;)\?/a(:gg ;rmismantllng waste other than those listed 200
19 08 05 Stabilised municipal sewage sludge 3.00
200101 Paper and cardboard 2.00
2001 02 Glass 2.00
20 01 08 Biodegradable kitchen waste 2.00
200110 Clothing 2.00
2001 21* Fluorescent lamps and other waste comiag mercury 0.10
20 01 23* Devices containing freons 0.10
20 01 29* Detergents containing dangerous substances 0.10
2001 30 Detergents other than those listed in 20 01 29 0.10
Batteries and accumulators, including batteries and accumulaoesified in 16
20 0133* 06 01, 16 06 02 or 16 06 03, and unsorted batteries and accumulators contj 0.10
these batteries
2001 34 Batteries and accumulators other than those listed ir0283 0.10
20 01 35* Electrical an_d.electronic equipment waste otlikan those listed in 20 01 21, 2 010
01 23 containing hazardous components (1)
2001 36 glleggn(;;a;g 0ellegtSronlc equipment waste other than those listed in 20 01 2 010
200301 Unsorted (mixed) municipal waste 30.00

2.4.5 Decommisioning phase

In technical terms, the decommissioning phase is a reversal of the €OWdruction phase. In the
reverse order of the construction phase, individual OWF components will be removed and transported
to disposal sites.

The number of offshore opations related to the decommissioning phase of the Baltic Power @WF
proportional to the number of facilities installed and constructed in the OWF Area, including also the
length of the electricity grid installed. Therefore, the number of operationsthant effects (e.g. fuel
consumption, emissions related to transpowill be smaller for the APV than in the case of the RAV.
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Waste

The types and quantities of waste expected to be generated during the decommissioning phase of the
Baltic Power OWF diwvad in accordance with the Regulation of the Minister of the Enviremnof

02 January 2020 on Waste Catalogue (Journal of Laws of 2020, item 10) have been presented in the
table (Tabe 2.7). The amounts of waste presented concarsngle OWF or an offshore substation or

1km of cable. A higher value, resulting from the comparison for these two types of structures, has
been assumed in the comparison. Therefore, it should be assumed that the amount of solid waste and
wastewater willbe significantly higher in the case of the RAV than in the APV.

It is expected that decommissioning of the structures in the Baltic Power OWF Area will take place to
the level of the seabed (embedded piles will be left in the seabed, because they dauss c
environmental impact, whereas their removal may cause environmental impea. when applying
disposal methods employing explosives). In the case of the decommissioning of the Baltic Power OWF,
the generation of waste is mainly related to the phgsiemoval of the worrout components of the

Baltic Power OWF and the operation of ships used during the decommissioning.

Talbe2.7. Compilation of waste generated during the decommissioning phase of thie Baltver OWF, for
a single structure [Source: based on the Baltic Il EIA R&83#t [

Waste code Estimated
(*hazardous Waste type guantity
waste) [Mg/structure]
13 01 09* Mineral hydraulic oils containing halogenated orgazocpounds 0.05
1301 10* Mineral hydraulic oils that do not contain halogenated organic compound 0.05
1301 11* Synthetic hydraulic oils 0.05
1301 12* Hydraulic oils that are easily biodegradable 0.05
1301 13* Other hydraulic oils 0.05

13 02 05* ('\)/:Zaer:?cl S(r)nrgniggljgg?r and lubricating oils that do not contain halogenated 001

13 02 05* ch)/lrlgr]aer:i:l sgilzce)hggzr and lubricating oils that do not contain halogenated 001

13 02 06* Synthetic engine, gear and lubricatioids 0.01
1302 07* Engine, gear and lubricating oils that are easily biodegradable 0.01

13 02 08* Other engine, gear and lubricating oils 0.01

13 03 01* Oils and liquids used as electroisolators and heat carriers containing PC| 82.5

13 04 03* Bilgeoils from sea ships 0.1

13 07 01* Furnace oil and diesel oil 0.05

13 07 02* Petrol 0.05
1308 80 Oily solid waste from ships 0.1

14 06 01* Freons, HCFC, HFC 0.1

14 06 02* Other halogenated organic solvents and solvent mixtures 0.1

14 06 03* Other solents and solvent mixtures 0.1
150101 Paper and cardboard packaging 0.1
1501 02 Plasticpackaging 0.1
1501 03 Wooden packaging 0.1
1501 04 Metal packaging 0.1
1501 05 Multi-material packaging 0.1
1501 06 Mixed packaging waste 0.1
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Waste code Estimated

(*hazardous Waste type guantity

waste) [Mg/structure]

1501 07 Glass packaging 0.1

1501 09 Textile packaging 0.1
Sorbents, filtematerials (including oil filters not included in other groups),

15 02 02* wiping cloths (e.g. rags, dishcloths) and protective clothing contaminateq 1
with dangerous substances (e.g. PCBs)

15 02 03* Sorbents, filter materials, wiping cloths (e.g. rags, dishclathd)protective 1
clothing other than those listed in 15 02 02

16 06 01* Lead batteries and accumulators 0.1

16 06 02* Nickelcadmium batteries and accumulators 0.1

16 06 03* Bateries containing mercury 0.01

16 06 04 Alkaline batteriegexcluding 16 06 03) 0.01

16 06 05 Other batteries and accumulators 0.01

16 81 01* Wastes of hazardous properties 1

16 81 02 Waste other than those listed in 16 81 01 1

170101 Concrete wate and debris from demolition and renovation 7000

17 01 03 Wastes of other ceramic materials and equipment items 50

17 01 07 Mixgd waste from concrete, prick r.ubble, ceramic materials and element 50
equipment other than those listed in 17 01 06

17 1 82 Other waste, not otherwise specified 50

17 0201 Wood 0.1

17 02 02 Glass 2

17 02 03 Plastics 1000

17 0401 Copper, bronze, brass 1

17 04 02 Aluminium 1

17 04 04 Zinc 1

17 04 05 Iron and steel 4000

17 04 07 Metal alloys 1

1704 11 Cables othethan those listed in 17 04 10 71

17 09 03* Other waste frqm construction, renovation and dismantling (including mi 50
waste) containing dangerous substances

17 09 04 Mixed. construction, renovation and dismantling waste other than those 50
listed in 1709 01, 17 09 02 and 17 09 03

19 08 05 Stabilised municipal sewage sludge 1

200101 Paper and cardboard 1

200102 Glass 1

200108 Biodegradable kitchen waste 1

200110 Clothing 1

2001 21* Fluorescent lamps and other waste containing mercury 0.05

20 01 23* Devicegontaining freons 0.05

20 01 29* Detergents containing dangerous substances 0.05

2001 30 Detergents other than those listed in 20 01 29 0.05
Batteries and accumulators, including batteries and accumulators specifi

20 01 33* 16 06 01, 16 06 02 or 16 06 03, and unsorted batteries and accumulator{ 0.05

containing these batteries
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Waste code Estimated
(*hazardous Waste type guantity
waste) [Mg/structure]
2001 34 Batteries and accumulators other than those listed in 2381 0.05
20 01 35* Electrical and electronic equipment waste other than thogedisn 20 01 21 0.05

20 01 23 containing hazardous components (1) '

Electrical and electronic equipment waste other than those listed in 20 0
2001 36 2001 23 and 20 01 35 0.05
200301 Unsorted (mixed) municipal waste 20

2.4.6 Information on energy deand and consumption

The most important factor shaping the energy demand and consumption is the choice of the structure
types erected in the OWF Area and the organisation of construction works, and later the selection of
one of the OWF operation methods mented in subsectioB.4.4 The energy needed and consumed

for the construction of the OWF is almost 100% fuel used for transportation, transshipment and

installation of components of ind power stations and other OWF facilities

In contrast to commercial shipping, specialist vessels adapted to work in the construction and
maintenance of offshore industrial structures have a different operation profile. This is primarily
related to theneed to perform complex marine operationsansshipments, working in dynamic
positioning mode), which are not related to the distance travelled, but determined by the humber of
working hours. Therefore, the estimation of the planned fuel consumption dépem a very large
number of variable facts and is virtually always subject to a significant error.

Average fuel consumption values for different types of vessels have been presented in the sdidele
2.8).

Tabe2.8.  Average fuel consumption for different types of vessels [Source: own materials based on Borkowski
(53]

Average fuel consumption | Nominal daily working

Vessel size Purpose ORASAST O 1 31 |time[n]

Small supplies, personnel
transport, oneday servie,
emergency operationg for each
phase

Supplies, support for constructiol
works, towirg operations, multi

Small vessels 50¢200 8¢10

Medium vessels day stationary service for each 50052000 1218
phase
Supplies, storage, construction

Large vessels work ¢ mainly for the constructior| 2500;5000 12¢24

and demolition phase

The number of offshore operations related to the constructienploitation and decommissioning
phase of the Baltic Power OWF is proportional to the number of facilities installed and constructed in
the OWF Area, also including the length of the electrigiid installed. Therefore, fuel quantities and
transport rdated emissions will be lower for the APV than for the RAV.

2.5 Risk of major accidents or natural and construction disasters

2.5.1 Types of breakdowns resulting in environmental contamination

The projectelated to the construction, exploitation and decommissiorifign OWF is an undertaking
involving several decades of complex activities carried out on land and at sea.
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The project which is the subject of this report is not a place of storage of substdetermining the
project classification as a plant with arcieased or high risk of a serious industrial accident pursuant
to the Regulation of the Minister of Development of 29 January 2016 on the types and quantities of
hazardous substances presentthre industrial plants, which determine the plant classificatias
aplant with an increased or high risk of a serious industrial accident (Journal of Laws of 2016, item
138).

The production of all elements for the OWF construction and exploitation takese pn land.
Construction, installation, service, renovatiand subsequent demolition work are carried out at sea.
All these activities depend on vessels: transportation, service and construction.

Ports and ships are of key importance during theplementation of the project. Largscale
components of wind powertations, foundations or structures and towers, accommodation and
service platforms and measurement and survey platforms as well as power substations are
manufactured in ports or in theiimmediate vicinity. The technologies and production processes
relatedto their production do not create a risk of emergency situations. Possible emergencies will not
cause significant emissions of pollutants threatening the environment. Also during the
decommissioning or disposal of disassembled elements of wind poweosgatvhich take place in

port or industrial areas, no events causing environmental hazard are expected.

The main threats that may occur during an OWF construction and decommissionirige aeiltages

of oil derivative substances, mainly diesel, hydrautansformer and lubricating oils. To a lesser
extent, the marine environment may incidentally be endangered with materials containing hazardous
substances, if they were used. During thgemtion phase, the main cause of marine pollution can be

oil spills.Both within the open sea waters (e.g. the OWF Area) and near the coast, they can constitute
a problem with longasting effects on fauna, flora, fishery and beaches affected by the womdion.

In order to counteract this threat, OWF installations bélequipped with protective measures against
spillage of hazardous substances, as described in the subsection 2dldw

The size of oil contamination can be classified in the following way:

1 I degree (small spillageup to 20m?3) ¢ small leakages of oil derivative substances that do not
require the intervention of external forces and resources arelpossible to be removed with
own resources. These spills have a local character, their removal does not present particular
technical difficulties and they do not pose a great threat to the marine environment;

1 1l degree (mediurrsized spillageup to 50 n9) ¢ spills of oil derivative substances, the scale of
which requires a coordinated counteraction within the maritime area underahinority of
the Director of the Maritime Office who decides on the scale of the counteraction required;

1 1l degree (catastrophic spillage above 50 M) ¢ oil derivatives spill that is extremely
dangerous to the environment, the neutralisation of whiclvdlves forces and resources
subordinate to more than one Director of the Maritime Office.

2.5.2 Accident description with jpotential impact assessment

2.5.2.1 Oil derivatives leak (during the normal operation of vessels)

Various oil derivative substances (lubricatingdaliesel oils, petrol) leaks may occur during normal

vessel operation. It should be assumed that these will be qiinddigree) spills.

CNRY |y SY@ANRYYSyGlrf LRAYyOG 2F @GASgs: GKS LI I OSa
and the coastalB I 0SS0 6SSy FLIINRBEAYI GSte (GKS G2é6ya 27
Taking into account the prevailing stern wind and the @astal currents, the endangered area is the
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The areas particularly vulnerable to the potentiallptbbn are the consevation areas including the
areas belonging to the NATURA 2000 network of protected aBzi. [

It should be emphasized that the key issue hisr@ot so much the size of the spillage as the place
where it has occurred. Thesre known cases of high bird mortality due to small oil spills into the sea.
Extensive oil spills drifting away from the coasts, on waters with very low numbers of birst do
cause as much losses in populations as smaller spills in areas of high catimetf seabirdsZ8Q].

In the planned Baltic Power OWF Area, bird densities were much lower than in the other areas of great
significance for seabirds. It should be underlined, however, that in the case of | degree spiishand

the proper management of the ship traffic,dhsituation in which an uncontrolled dispersal of oil
derivative substances reaches important natural areas is unlikely.

The determination of the actual extent of spillage will be technically possibledarilyg the event, on

the basis of the current metwological data and the data on the type and potential quantity of the
contaminant. Therefore, at the report stage, it is not possible to make a more detailed assessment of
the impact on marine organismsahare the most exposed to the effects of oil kil

The number of potential leaks is proportional to the number of vessels used to carry out the
investment implementation, its exploitation or decommissioning.

Oil derivatives spillage (during an emergency

During the construction, exploitation and deconssioning phase of the Baltic Power OWF a spillage

of oil derivative substances may occur, the consequence of which will be the water column and
sediment contamination. A leak may occur as a result of akalewn or collision of vessels, their
collision wih OWF structures, their sinking or grounding, as well as during seepage and operational
leaks from vessels, leakage from oil systems of a wind power stations, leakage from transformers at
substations or dispills related to inspections and repairs of O8l#ments. In the worstase scenario,
during the construction or decommissioning stage, Il degree spills (spills of medium size) will occur. It
has been calculated that the probability of serious accidewgry small, ranging from 2Qpractically
impossibleg 1 in 100 000 years) to ¥@rareq 1 in 100 years).

Assuming the worst case scenario and the release of 2@ diesel fuel into the marine environment,
as well as taking into account its typghe behaviour in seawater, the time of oil dispeam and drift,
it is estimated that the range of pollution will not exceed 5 to 20 km from the Baltic Power 8A8F [
The specificity of this type of oil meanssitneither gparticularly dangerous nor onerous pollutant.

The release of chemical substances and waste

During the construction of a wind farm, aboard vessels and in the infrastructure situated on land (in
the port supporting the implementation of the inggments) andon the project site, the waste
generated will be directly related to the process of construction. These can include, among others,
damaged parts of the OWF elements, cement, grout, mortar, adhesives used to connect elements of
the power statims and otherchemical substances used during the construction. These can be
accidentally released into the sea.

Loose cement is packed in bags of about®lltrhas been assumed that during transshipment about
5 m? of the product can sink. Grout, mortar dmther seahnts often contain hazardous substances.
For instance, epoxy (twoomponent) sealants contain in various proportions: epoxy resin, alkyl glycol

w2
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substartes sink and deposit on the seabed. They are considered a serious threat because they cannot
be easily removed from the seabed and are toxic to marine organisms.

The possibility of releasing waste or chemicals into the water is proportionlétactivityassociated
with the use of chemicals.

2.5.3 Other kinds of releases
2.5.3.1 Release of municipal waste or domestic sewage

During the construction of a wind farm, aboard vessels and in the infrastructure situated on land (in
the port supporting themplementation of theinvestment) waste, mostly municipal and other, not
directly related to the construction process, as well as domestic sewage will be generated. Waste and
wastewater can be accidentally released into the sea while being transferredtieship by another
vessel and in the case of a breakdown, causing local increase in concentration of nutrients and
deterioration of the quality of water and sediments.

It is estimated that the possible occurrence of the above releases will not affedtitheture and
functioning of marine organisms in the area of the project, nor will it cause their mortality.

2.5.3.2 Contamination of water and seabed sediments with antifouling agents

In order to protect ship hulls against fouling, biocides, the composition ke€twmay include for
example copper, mercury and tributyltin compounds (TBT), are used. These substances can transfer
into water and eventually be retained in the sediments. It should be assumed that the emission of
these compounds will be slight. Out biise substances, thmost harmful (toxic) to aquatic organisms

are organotin compounds. Currently, the usage of tributyltin (TBT) (the most harmful substance) in
antifouling paints is prohibited. However, the presence of these compounds cannot be exiiubded
protective coaings of older vessel3.his impact can be limited by introducing the control of the type

of protective coatings on vessels employed in operations at the OWF Area.

It is estimated that the possible occurrence of the above events willaffect the structwe and
functioning of marine organisms in the area of the project, nor will it increase their mortality.

2.5.3.3 Release of contaminants from anthropogenic objects on the seabed

It is impossible to exclude completely the possibility of theeask of contaminantsfrom
anthropogenic objects lying on the seabed. During geophysical surveys, in 2019, the Baltic Power OWF
Area was systematically checked for the presence of objects of anthropogenic origin, including
packaging and containers which caontain hazardous @micals. Such objects may come, for
example, from insufficiently secured cargoes of ships passing through the Baltic Power OWF Area. No
such objects were found on the seabed in the OWF Area. The possibility of such objects being buried
in the seabed and #refore, not having been discovered during the geophysical surveys has not been
excluded. During the geophysical surveys, magnetometric review surveys were carried out, which were
to reveal only larger ferromagnetic objects. As a reefithese surveys, trpedo was identified in

the Baltic Power OWF Development Area as well as an object that is probably a naval mine. Thus, it
cannot be ruled out that during the preparatory work for the construction process, including, in
particular,the survey of seabedleanliness in terms of the occurrence of unexploded ordnance and
chemical weapons, new anthropogenic objects (for example small barrels or unexploded ordnance)
may be discovered. In order to determine the way of dealing with such,fthé Applicant wilbrepare

a plan for handling dangerous objects, both from the point of view of operational work at sea (for
example, rules for conducting works in the vicinity of potentially hazardous objects) and from the point
of view of possible maoval or avoidance afuch objects. The basic assumption of the plan for dealing
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with dangerous objects is to avoid threats to human life and health and to avoid the spread of
contaminants from such objects.

2.5.4 Environmental threats
2.5.4.1 Construction phase

Based o the data obtainedrbm other OWF projects and similar undertakings as well as on the
authordQknowledge and experience, the following potential environmental threats, which may
become a source of negative impact of OWFs on the environment, have bedifiédefor the
constuuction phase:

9 oil derivatives spillage as a result of collision of ships or helicopters, construction accident or
catastrophe (during normal operation or an emergency situation);

9 accidental release of municipal waste or domestic sewage

1 accidental releasef building materials or chemical agents;

1 contamination of water and seabed sediments with antifouling agents.

It should be noted that as a direct result of emergency situations and incidents, the abiotic
environment, especially seawat and, to a lesser xtent, seabed sediments can become
contaminated. On the other hand, these events can also indirectly affect living organisms, those
inhabiting or otherwise using the seabed, water column and the surface of the sea. The contamination
of water or seabed sedients with municipal waste or domestic sewage is a direct negative impact,
temporary or shorterm, reversible and of local range. The scale of the impact is negligible.

The collision of ships and helicopters and the resulting reledsgangerous substaes into the
environment (especially oil derivatives) is a factor which can cause increased mortality and diseases of
marine organisms. The likelihood of such events can be considered as small. In addition, the
implementation of a propeplan of action in ase of collisions and spills aims to limit the impact of
such events on marine organisms.

The main threat to the Natura 2000 sites during the construction phase is the release of hazardous
substances (especially oil derivatives) itk@ environment as aesult of collisions of ships and
helicopters. This factor may cause increased mortality and diseases of marine organisms, including
those which are the subject of protection in these areas. The likelihood of such events can be
consideed as small. The inlgmentation of a collision and leakage management plan for the duration

of the project is aimed at minimising the impact of such events on marine organisms, in accordance
with the applicable laws. It can be assumed that this factot mot affect the proected areas
significantly.

2.5.4.2 Exploitation phase

During the exploitation of the farm, threats to the environment may occur, especially the
contamination of the water column and seabed sediments by:

9 oil derivatives;

1 antifoulingagents;

9 accidentally released nmicipal waste and domestic sewage;

9 accidentally released chemical agents and waste from the OWF operation.

Waste and sewage may be generated by people on ships and during operation as well as during
maintenance of towers and transmission infrastructure.
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The collision of ships and helicopters and the resulting release of dangerous substances into the
environmert (especially oil derivatives) is a factor which can cause increased mortality and diseases of
marine organisms. The likelihood of such events candmsidered as small. The implementation of
aproper plan of action in case of collisions and spills agrisrit the impact of such events on marine
organisms.

The impacts caused by the occurrence of emergency situations during the exploitation phase are
identical as those that may occur during the OWF construction phase. Only the aspect regarding the
accidenal release of chemicals and waste is slightly different. During the farm exploitation, the
maintenance of its facilities will be carried oén ac@ental release of small quantities of waste or
operating fluids into the sea cannot be excludétds estmated that the possible occurrence of the
above unexpected and random incidents will not affect the structure and functioning of marine
organisms irthe area of the project, nor will it cause their mortality.

During the OWF operation, harmful chemical staimces may leak into the environment as a result of
collisions and breakdowns of vessels and helicopters involved in the project service, sucinlgs ma
fuels, motor oils or hydraulic fluids. Their impact on marine organisms can be an important pathogenic
factor and result in increased mortality. However, the likelihood of such events can be considered as
small. The implementation of a proper planaition in case of collisions and spills aims to limit the
impact of such events. The threat from this eveah be considered as irrelevant.

The main threat to the Natura 2000 sites during the exploitation phase is the release of hazardous
substances (esmially oil derivatives) into the environment as a result of collisions of ships and
helicopters. This factamay cause increased mortality and diseases of marine organisms, including the
subject of protection in these areas. The likelihood of such evearisbe considered as small. The
implementation of a proper plan of action in case of collisions and spifls & limit the impact of

such events on marine organisms. It can be assumed that this factor will not affect the protected areas
significantly.

2.5.4.3 Corstruction and exploitation phase

The collision of ships and helicopters and the resulting release of lmmmlbstances into the
environment (especially oil derivatives) is a factor which can cause increased mortality and diseases of
marine organisms. Ehlikelihood of such events has been considered small in the case of separate
implementation of works relad to the construction and exploitation phase. However, the
simultaneous presence of vessels engaged in construction and service works increasgsk tie
collisions and the negative impacts associated with them. Therefore, the original significamee of t
impact (ranging from insignificant to negligible) may increase to moderate; however, this will not
necessitate the application of mitigation meass.

2.5.4.4 Decommissioning phase

During the decommissioning of tl@WF, there may also be impacts resulting frahe occurrence of
emergency situations and other environmental hazards, in particular the contamination of the water
column and seabed sediments with

9 accidentally released municipal waste and domestic sewage;
q oil-derivatives;
1 antifouling agents.
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The riskof sewage release from the ship into the water exists at the time of the collection of sewage
from a ship by another vessel and in the event of aakdown. It may cause local increase of nutrient
concentration and the deterioration of the water qualityhd contaminants should rapidly dissipate,
which will stop them from contributing to a permanent environment deterioration in the project area.

The inpacts related to environmental threats in the decommissioning phase are identical to the
described above ipacts for the OWF construction phase.

During the OWF decommissioning, as a result of collisions and breakdowns of vessels and helicopters
involved h the project service, harmful chemical substances, mainly fuels, motor oils or hydraulic fluids
may leak iito the environment. Their impact on marine organisms can be an important pathogenic
factor and result in increased mortality. However, the likelitti@d such events can be considered as
small. The implementation of a proper plan of action in case osmik and spills aims to limit the
impact of such events. The threat from this event can be considered as irrelevant.

2.5.5 Breakdown prevention

The prevetion of breakdowns constitutes the whole range of activities related to the protection of
human life and health, the natural environment and property, as well as the reputation of all
participants in the processes related to the construction, leitgation and decommissioning of the
OWF.These activities include, among others:

1 development of plans for the safe construction, exploitation and decommissioning of the OWF
in accordance with the applicable legal regulations for the duration of the projec
implemertation;

1 developing rescue plans and training of crews and personnel, including the principles of
updating and verification by conducting regular exercises, in particular, determining the
procedures for the use of own vessels and external vedselgdinghelicopters;

1 developing a plan for counteracting threats and pollution arising during the construction,

exploitation and decommissioning of the OWF;

selecting suppliers as well as certified parts and components of the OWF;

designating protectiorzones;

accurate marking of the OWF Area, its facilities and vessels moving within the area;

planning offshore operations;

applying the standards and guidelines of the International Maritime Organization (IMO),

recognised classification societies and maritime adstiation recommendations;

developing plans of safe navigation within the OWF Area and safe passages to ports;

providing adequate navigational support in the form of maps and navigational warnings;

1 providing direct or indirect navigational supervision usirgurveillance vessel or remote radar
surveillance and Automatic Identification System (AIS);

1 continuous monitoing of vessel traffic within the OWF, direct or remote throughout the entire
period of the construction, exploitation and decommissioning &f @WF;

1 establishment of a coordination centre supervising the construction, exploitation and
decommissioning ofte OWF,;

I maintaining regular communication lines between the OWF coordination centre and the
coordinator of works at sea and other coordinatioentres (Maritime Rescue Coordination
Centre in Gdynia and maritime administration).

= =4 —a - -2

= =
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2.5.6 Design, technology and orgsational security measures expected to be applied by the
Applicant

Design, technological and organisational security mainly relies on carmynhgavigational risk
assessments and developing prevention plans against:

7 threats to human life; evacuation pdns, search and rescue plans;

1 fire hazards;

1 threats of environmental pollutiom a plan to counteract the threats and contamination by
oil. Theprinciple of the obligation to have a plan will apply not only to the facility, but also to
all large and mediursized vessels involved in the construction, exploitation and
decommissioning of the OWF,;

9 threats of construction disasters all structures a@ designed taking into account possible
extreme conditions for at least double the operation period.

2.5.7 Potential cases of breakdowns including extreme situations and the risk of natural and
construction disasters

The OWF constructions because of their pupare designed and built with the idea of withstanding
extremely difficult atmospheric conditions. All compongmdespite subjecting them to extremely high
loads, are adapted to many years of use. All devices are subjected to continuous monitoringtand ea
signal about the occurrence of deviations from the situation classified as a safe operation causes an
automatic activation of remote service interventions or a change of operating parameters including
stopping the devices. The rotor is stopped automelticat a wind speed exceeding safe speed for an
operation of a wind power station. The service plan is to enflavdess operation.

The greatest risks potentially occur during the construction phase; however, the risk of disaster is
minimal due to the fat that the planning of offshore operations always takes into account weather
conditions and the possibility oheir change. Every offshore operation has its limitations in terms of
visibility, wind speed, sea status (height of waves) or ambient tempe¥atulhe occurrence of
negative effects of climate change in the form of too strong wind or too high waves ¢anesalt in

the extension of the construction cycle and an increased demand for eqdugy consumption.

2.5.8 Risk of major breakdowns or natuaald construction disasters, taking into account the
substances and technologies applied, including the risledeta climate change

The risk of a major accident resulting in the emission of hazardous substances is nBdghar lie
probability of such events as ship cotlist belongs to the category of very rare events (1 per 100
years), while events such as a vessel contact with the OWF construction remains in the category of
very rare events (1 per 200 years). Taking atoount the effects in the form of 200%nf diesel oil
emission, the risk level is within an acceptable range. Emission ain200 diesel oil will cause
insignificant damage to the environment because it will disperse within 12 hdd46 [

2.6 Relations between the parameters of the project and its impacts

The matrix of connections between the project parameters and impacts is presented in théTaliée
2.9).
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TaHe2.9. A matrix of connections between project parameters and impacts [Source: internal materials]
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3 Environmental conditions

3.1 Location, seabetbpography
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within the boundaries of the PSzW permit no. MBBANL2 as amended, covers a seabed section with
adepth from 31.9 to 45.4 m, while, the Development Area covessadbed section with a depth from
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Figure3.1. Bathymetric map of the Baltic Power OWF Area [Source: Baltic Povzeo $pdata]

On the basis of the bathymetric and sonar data analysis, a full identification of the seabed surface relief

and characteristics was carried out. On that basis, using the interpretation of seismic and-seismo
acoustic data and the data from ttanalyses ofwface and virbocorer samples, as well as taking into
account the general knowledge about the ar@8,[90, 164, 230, 231, 232, 233, 291, 328, 425, 424,
427,428, a map of seabed surface types was credtedure3.2).

Within the area analysed, three seabed types, different in terms of structure and relief character, were

distinguishedFigure3.2):

9 abrasiveaccumulative plain (P1);
1 kame terraces (P2);
1 accumulation platform (P3).
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Figure3.2. Map of seabed surface types in the OWiea; abrasiveaccumulative plaing brown, kame
terracesg grey, accumulation platformg yellow [Source: Baltic Power Sp. z 0.0. data]

Abrasiveaccumulative plain (P1)

The north and northwestern part of the OWF Area M) is an abrasivaccumulative plia (Figure

3.2). It covers the sead with a depth from approx. 37.0 to approx. 45.7 m b.s.l. The seabed surface
is level with small height differences (up to 0.5, maadign1 m) associated with the presence of sand
accumulations on the surface of cohesive sediments. Seabed slop®i8°2

Kame terraces (P2)

The seabed area with the most varied relief and structure was identified as the kame terraces area
(Figure3.2). It covers the central, eastern and southern part of the OWF Area with a depth from approx.
28.1t0 40.0 m b.s.l. The seabed surface is diversified with numéritiosks up to 2.0 m (max. 3.0 m)

above the surrounding seabed surface. Seabed slopes are upte Z Ay LI | OScahls Y 2 NB
applies only to the slopes of hillock moraine, crevagbeds and till outcrops.

Accumulation platform (P3)

The centrabnd southwestern part of the OWF Area (1 NM) is an area of an accumulation platform
character(Figure3.2). It covers the seabed with a depth frorpmox. 31.0 to approx. 37.0 m. The

seabed surface is slightly undulated, there are slight height differences associated with the presence

2F alyR FT2NX& YR 2dziONBLJA 2F 2f RSNJ A4SRAYSyGao {
The detailed data orhe seabed topography of the area analysed, obtained on the basis of the surveys
conducted, are included in Appendix 1 to the EIA Report.
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3.2 Geological structure, seabed sediments, raw materials and deposits
3.2.1 Geological structure, geotechnical conditions

Accordng to the data from literature§9, 164, 230, 231, 232, 233, 291, 328, 427, 428, Quaternary
sediments deposited on the Paleogene and Neogene sediments were identified in the seabed structure
of this area. Below the Paleogene an@&dgene laye the Mesozoic (Triassic and Cretaceous)
sediments were identified. They occur only in the southern part of the survey area. Below the Mesozoic
sediments in the northern part of the survey area, directly below the Paleogene and Neogene
sedimens, the Siltian sediments are present.

3.2.1.1 SubQuaternary sediments

The oldest, identified on the basis of the analysis of seiapmustic data, is the top of the sediments
classified as prQuaternary. These are, most probably, sandy and saiityysedimentsin places

clayey sediments from the Paleogene and the Neogene. The tops of these sediments are situated at
adepth of approx. €10 m below the seabed surface in the southern part and locally in the northern
part, and up to approX30¢40 m below the seadd surfacdn the central part.

3.2.1.2 Quaternary cover

The Quaternary cover forms a continuous layer consisting mainly of tills with a thickness from approx.

20 to 30 m 425]. Icemarginal sediments (clay, silt, finargl) are deposited on the till surface. The
seabed surface consists mainly of fine sands, as well as silty sands and sandy silts in places. Tills occur
in the deep structure of the entire area. In placéfls can form outcrops covered with a thin,
discortinuous layer of sand and gravel.

The top surface of tills has a different character in the northern and southern part of the area. In the
northern part, the till top is even, locally with erosive pavermemthe surfacelt is deposited shallowly
under the seabed (at a depth of 0.5 to 1.0 m), with local outcrops on the seabed surface. In the
southern part of the area analysed, the till top has a diversified, uneven surface with numerous height
differencesand depressions. The till top of the southern sglielocated at a depth of £05 m, more

than 20 m below the seabed surface in places. In the southern direction, the deposition depth of the
till top decreases and equals approx1d m below the seabesurface.

Iceemarginal sediments were identified ihé southern part of the area analysed. Their range coincides
with the range of the southern series of tills. Their top surface is even. The thicknessyadrigieal
sediments is 115 m; southwards, itecreases to approx.c30 m. The top of icenarginalsediments

is situated at approx. 0@.0 m below the seabed surface in the southern and saatstern part, up

to approx. 4 m below the seabed surface in the western patrt.

The prevailing part of the seallesurface in the area analysed is covered with aaditinuous, thin

layer of fine and mediumgrained sands, locally silty sands and silts. The thickness of sand is low,
approx. 0.5 to 1.0 m over a greater part of the area, in the central part it i9120tm, in places, in

the lowerings of substratunop, up to 5.@6.0 m. Accumulations of coarse sand and gravel as well as
boulder clusters are present locally on the surface.

The detailed data on the seabed structure of the area analysed, obtained dratlie of the surveys
conducted, are included in Appdix 1 to the EIA Report.
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3.2.2 Seabed sediments and their quality

Almost the entire seabed surface of the area analyisecbvered with a discontinuous layer of fine
and mediumgrained sands. In places, accumulations of rgriined sediments, boulder clusteand
cohesive sediment outcrops occur on the surface.

The seabed surface withthe abrasiveaccumulative plainconsists of a thin, discontinuous layer of
sands with a thickness of up to approx. 0.5 m, deposited on a till substratum. The top tvél igith
slight height differences. The till top surface is slightly inclined ilNt@d NW directions.

The seabed surface withthe kame terracesonsists mainly of sands, in places, of sands and silts, as
well as tills in the form of outcrops andllbcks often with a stony cover with an erosive pavement
character in the till top. Belv the sandy and sanehilty sediments, the seabed consists of till. Till top
is uneven, with height differences of up to several meters.

The seabed surface withthe accumulation platformconsists of a layer of sands with a thickness of
up to 1¢2 m (lo@lly up to %6 m, in the substratum top depressions), deposited mainly on a clayey
silty substratum (in places, silsandy and till substratum). The claysilty sedimet top is level, with
height differences of up to several meters in places.

Two types bsediments forming the seabed surface were distinguished on the map of sediment types
in the Baltic Power OWF Aréeigure3.3): fine- and medum-grained sands, andltivith a stonygravel
abrasive pavement and a sandy cover.

The fine and mediumgrained sands in the OWF Area form mainly compact covers with flat surfaces.
Within their area, the sand layer thickness is up to several meters. fdrgje coincides, to atge
degree, with the range of the accumulation platform.

Tills with a stomgravel abrasive pavement and a sandy cover form areas of diverse relief with fields
of ripple marks moving over the till surface and abrasive pavemeacallyothe seabed surfaconsists
solely of abrasive pavement on till.
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2t

Sediment types:
Fine- and medium-grained sand

- Cohesive sediments with stony-gravel abrasive
pavement and sand cover

[ Footprint area
[ Baltic Power Area according to the PSzW permit
[ Survey area i )
o 1 2 km
Figure3.3. Map of surface sediments in the OWF Area [Source: Baltic Power Sp. z 0.0. data]

Seabed sediments constitute a very img@ort element of theaquatic ecosystem of the Baltic Sea,
which is a shallow sea, with limited water exchange and a surface area approximately four times
smaller than its catchment area. Such conditions mean that every interference in the marine
environment,including the exmitation and development of the seabed, affects the delicate ecological
balance of the marine ecosystem.

The transfer of contaminants from the sediment into the water (and thus, the change of water quality),
and the formation of suspendksolids that remai suspended in the water for a long time, depends
on the type of sediment. The most contaminants and nutrients will be transferred into the water from
a sediment with an increased amount of organic matter (e.g. silty, clayey sedimeatacterised by
higher concentrations of metals and persistent organic pollutants). Such sediments will also facilitate
the formation of a greater amount of suspended solids, which will remain suspended in the water for
a long time. Intensive resuspensiocan cause the nugnts immobilised in the sediment to be released
and contribute to eutrophication. In the case of sandy sediments with low organic matter content
(e.g.sandy coars@rained sediments), the described processes will advance less intefibelye
sediments arggenerally characterised by a small number of fine fractions and low concentrations of
metals and persistent organic pollutants.

The surface seabed sediments analysed from the Baltic Power OWF Area belong to inorganic sediments
with the organic matter corgnt expressed as loss on ignition (LOI)) of less than 10%.

Seabed sediments collected during the environmental surveys were analysed in terms of nutrient,
persistent organic pollutants (POPs) (i.e. PAHs, PCBs, TBT, mineral oils) aodntexia

None ofthe sediment samples tested exceeded the limit values specified for the concentration of
metals, polycyclic aromatic hydrocarbons (PAHs) aotichlorinated biphenyls(PCB), in the
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Regulation of the Minister of the Environmeat 11 May2015 on the recover of waste outside
installations and facilities (Journal of Laws of 2015, item 796), which allows the classification of
asediment as clean in the context of practical applications, and although the limit values do not relate
to a sedimat transferred withn water, they may form the basis for assessing the seabed sediment
contamination with chemical compounds.

Nutrients

Primary processes influencing tineitrient content in the sea are the geophysical and geochemical
processes, which cordl not only the suply of such elements to seawater, but are also responsible
for the dispersion and removal of such compounds.

Nitrogen compoundspresent in the seabed sediments undergo cyclical changes as a result of
biogeochemical processes. Oxidatidnamnmonia and its compounds by the nitrifying bacteria leads

to formation of nitrogen oxides, and later nitrates. Too intensive nitrification, dwewv, is not
desirable, as nitrates are more easily eluted form sediments than ammonium ions. The processes
related to the construction (laying) of foundations or a support structure, vessel anchoring or cable
burying can result in a better oxygenation sédiments, and consequently an intensification of
nitrification processes and a magnified release of nitratewater. This can also affect the balance of

the general scheme of nitrogen cycle by reducing the intensity of denitrification processes that occ
under anaerobic conditions and involve the conversion of nitrates into molecular nitr@§&n422).

In the Baltic Sea sediments, nitrogen occurs mainly in organic form and its regional variability is
analogous to the variability of carbof€]. Usually, inorganic forms of nitgen constitute no more

than 10% of the total nitrogen in the sedimen6¥]. An increase in the percentage share of inoigan
nitrogen forms is possible in the area of erosion and transport of fine particle dispersion sediments
[424].

Due to the fact that the circulation afitrogen in the environment is a very complex process, the
intensity of which depends on many factors (e.g. oxygenation, temperature, season, primary
production, etc.), as well am the size of nutrient supply from the point or diffused sources, and the
deposition from the atmospheres[7, 136, a precise calculation of the nitgen load, which would
enter the water column frona sediment during construction work is impossible. During the survey
cycle conducted, no analyses of the total nitrogen content in the seabed sediments of the area
discussed were carried out, thus, for aywgeneral estimation of the load of this elemeahat could

enter the water depth during the work performed, the data from literature and from own studies
concerning its content in the sediments of the central coast were used. According to the data from
literature, the nitrogen content in the Southerralic sedimentdallsbetween 982604 3 b'DW 3

in sandy sediments, 1196 n cpn Y IDWhbnisgndiclayey sediments, 19¢8506Y 3 b'DW i

clays and 169z ¢ n ¢ YSDWhri tills3$19], and in the own studies, the totanitrogen content

both in summer, as well as in winter was below the limit of quantification of the method applied i.e.
below 200Y 3 i 'DWin the sandy seabed sediments of the central cogiaking into consideration

the above data, it was establisheldt the nitrogen amount, which could transfer from the sediment

to the water depth during construction works will be negligible in comparison to approx. 190 000 tons
of the total nitrogen supplied to the Baltic Sea each ye#in the inflowing river water$424).

Phosphorus (P)n the seabed sediments is conventionally divided into labile (mobile, reactive) and
refractive. Refractive fons are a combination of phosphorus with calcium, aluminium and clay
minerals, as well as degtation-resistant organic forms of this element. Refractive phosphorus is
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subject to deposition, and thus, is removed from the circulation in the water deptheljatitwsphorus

is the phosphorus contained in fresh organic matter, phosphates present intdrstitial waters, the
combinations of phosphorus with #eand phosphates loosely bound by adsorption with different
elements of the sediment. Such forms easghenter the circulation in the water depth, mainly due to
the mineralisation of organic madt and the dissolution of combinations of phosphorus with*as
aresult of the decrease in the value of the redox potenti@) 424]. Phosphorus can act as
aproductivity-limiting factor for the mane ecosystems445]. In aquatic environment, when the
primary production is limited by the quantity of phosphorus, an introduction of 1 mg of phosphorus
means a 100 mgrowth of algae dry weight per single, biological cyt&/].

The nutrient content (here, the total phosphorus content) in the area surveyed did not exceed the
vaues typical for the sediments of the Southern Ballibe amount of phosphorus that may be
released into the water (theso-called available phosphorus) is estimated at 10 to 20% of the total
amount of phosphorus contained in the sedimeM$3. The average phosphorus concentration in
0KS aSRAYSyida adzZNOWSigvBnier agd 386 nig P BW i Slimrhed

The concentrations of persistent orgarpollutants PAHs, PCBsand harmful substances such as
metals or mineral oils, in the area surveyed were low dittinot exceed the values typical for the
sandy sediments of the Southern Baltic.

PAHs and PCBs present in the sedimamisy undergo numerousransformations and have
asignificant impact on the environment. The scope of impact depends on the transformations that
these compounds undergo. These can be abiotic processes such as soepiiton, oxidation,
photodegradation, reactions with other ogpounds, and biological processes such as microbiological
transformations. They may inhibit or stimulate the growth of microorganisms, have a phytotoxic or
stimulating impact on the growth of ahts, as well as be toxic to faunb4p]. The accumulation of

PAHs and PSBs in sediments is facilitated, among others, by a high percentage of silt and clay fractions
with sediment particles with a size of <0.063 mm, and charéed by a large specific surface area

and a significant ability to adsorb hydrophobic pollutants and organic compounds of phosphorus,
sulphur, and nitrogen.

Pyrogenic PAHs as well as PCBs, exhibit an exceptionally high persistence in seabed sedhitients, w
is caused by the occlusion of these chemical compounds in very fine sediment pasttiébgrefore,

the phenomenon of desorption of these substances from the sediments into the water is limited.
Usually, it is maximall§.5% for PCB congeners, and up to 5% for the analytestfrer®AH group
[152 151]. Assuming that such amounts of these substancéstmnsfer to the water, it can be
concluded that the risk of wiar contamination related to the remobilisation of PAHs and PCBs in the
area surveyed is insignificant.

PAH and PCB concentrations in the sediments surveyed (dry weight) and their atyaitabili
presented in the tableTabk 3.1).

Tabe3.1. Concentrations of PAHs and PCBs in the seabed sediments surveyed [Source: Baltic Power Sp. z 0.0.

data]
Indicator Copcentrziltion in th,e Asevdiments su[veyed Available form
00Ff Odzf FGSR | a*DWNE & | [%]
Congeners from the PCB group | <0.0001 05
Analytes from the PAHs group <0.001to 0.276 5
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Metal concentrationsin the sediments surveyed in the Baltic Power OM#&a were low. Additionally,
their availability (i.e. the ability to pernage into the water), which depends on their physidoemical
form, should be taken into consideratioB72). Metals permanently bound in the crystalline structure
of minerals are immobilised and will not transfato the water in natural conditions. While, metals in
the mobile (labile) form are prone to permeating into the watiemm the sediment$72, 100, 383].

The labile form of metals may constitute (depending on the type of sediment in the case of individual
metals) from 30 to 80%3p6, 315, 372, 429, 100, 94]. The results of the analysis of the metal labile
form in the sediments surveyed showed that infawvourable conditions approx. 70% of lead and
approx. 65% of copper and zinc can transfer from the sediment into the water. In the case of nickel
and chromium, which are more permanently bound with the sediment, this can occur in approx. 43%
and 22%, respstively.

The average concentrations of metaisthe sediments surveyed (dry weight) and the concentrations
of the labile form are presented in the tab(€abk 3.2).

Tabk3.2.  Average concentration of metalstime seabed sediments surveyed [Source: Baltic Power Sp. z o.0.

data]
Average concentration of the total content in the .
Metal sedimentssurveyed (calculated as dry weight) ;_A‘ng g;\a ;:olhcgrltreglon:;) f2th'§ BWI4
wY 3tOwg
Lead(Pb) 3.62 2.47
Copper (Cu) 1.19 0.78
Zinc (Zn) 9.28 5.52
Nickel (Ni) 1.73 0.75
Chromium (Cr) | 4.34 0.97

The concentrations of arsenic (LOQ <0.25ikgg DW), cadmium (LOQ <0.05 ikg' DW), mercury

(LOQ <0.01 nikg* DW) and TBT in the sedént surveyed were trace, and usually below the lower
limit of quantification. Consequently, the risk of contamination ofeva related to the remobilisation

of such chemical compounds from the seabed sediment during the construction of the OWF was
acknowedged as negligible and no further analyses were conducted.

The sediments surveyed were also characterised by a low gatiihe radioactive isotope of caesium
187Cs, typical for sandy sediments.

3.2.3 Raw materials and deposits

In order to identify potentihareas of raw materials useful for future exploitation in the OWF Area, the
seismeacoustic and bathymetric data, as wel data from the analyses of the sediment samples
collected with a vibrocorer were analysed. In the seabed structure of the aregsadaho parameters
appropriate for the accumulations of fine and medium sand, which could constitute a mineral deposit
[pursuant to the Act of 9 June 20El1Geological and Mining Law (Journal of Laws of 2011, No. 163,
item 981) and the Regulation of theihster of the Environment of 1 July 2015 on the geological
documentation of the mineral deposit, excluding hydrocarbonsirfdal of Laws of 2015, item 987)]
were recognised. Sands identified create a layer with a thickness of 0.5 to 2 m, and onlylodally
several meters. Sands are deposited on a-siltyey substrate, locally on a till substrate.

According to theRegulation of the Minister of the Environment of 1 July 2015 on the geological
documentation of the mineral deposit, excluding hydrocarb{@murnal of Laws of 2015, item 987),
adeposit should have an at least 2 m thickness (limit values for the parasnd¢éining a deposit and
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its boundaries foindividual minerals; gravel deposits, gravellsand and sandgravel with a sand

point below B%). The areas, within which the sand cover thickness exceeds 2 m, are small and
scattered unevenly around the soutirepart of the area (mainly in its northern and sowtlestern

part), and the thickness of sands within them often does not exceed 2.5 dhpaly locally, even
pointwise reaching up tod® m. The detailed results of the surveys conducted concerning thengiat

natural aggregate deposits are included in Appendix 1 to the EIA Report.

The difficulty in conducting analyses aimed at identifythg potential areas of raw material
occurrence is the fact that there are no precise qualification criteria in tineently binding laws that
refer to aggregate deposits in the marine areas.

The detailed results of the sediment surveys conducted concgthigoccurrence of potential mineral
aggregate deposits are included in Appendix 1 to the EIA Report.

3.3 Seawater qualy

The results of tests of individual chemical parameters of water in the Baltic Power OWF Area, such as
pH level, oxygenation5-day biockemical oxygen demandBODR), total organic carbon (TOC),
nutrients, PCBs, PAHs, mineral oil, cyanides, metals, phecaésium, strontium, did not diverge
essentially from the contents typical for the waters of the Southern Baltic.

These waters were chacterised by an alkaline pH (pH from 7.8 to 8.4), alkalinity of approx.
1.7YY 2 £ B & a relatively good oxygenatip with seasonal variability characteristic of the
Southern Baltic waters. The assessment of the water quality index in the OWF Area basithof the
oxygen content in the nesseabed layer in summer (VI/VII), indicates a good water status (no oxygen
deficit). The average contents of dissolved oxygen during this period were above the limit value of
cPn YRAORY

Within the entire survey period (January 2@C®cember 2019), the average biochemical oxygen
demand (BOE) in the water samples collected from the Baltic Power OWF Area in individual
measurey Sy i LISNA 2Ra& ¢ & A& the dcontemtdfuspended soRdY in particular
measurement periods was at a level typical for the waters of the Southern Baltic. The lowest average
concentration of suspended solids in the area surveyed was iadh@nnwinter period, while, the
highest in May, which cddi have been caused by the increased primary production and in December
by the agitation and mixing of waters in the stormy period.

The content of nutrients, total nitrogen, mineral nitrogen (nigat nitrites and ammonia), phosphates

and total phosphorusin the waters surveyed, was characterised by seasonal variability typical for the
waters of the Southern Baltic. The lowest concentrations of the substances surveyed were present in
the period fran May to July, while, in the winter months (Decemblanuay), their significant
increase was observed in accordance with the seasonal trend of nutrient level restoration.

The waters of the region surveyed were characterised by a low contents of patichimful
substances. Trace concentrations of the follegvsubstances were present: polychlorinated biphenyls
(PCBSs), mineral oils (mineral oil index), free and bound cyanides, metals [Pb, Cd, Cr, Cr(VI), As, Ni, Hg]
and phenols.

The waters tested were also characterised by low activity values of caé¥lDsand strontium®°Sr,
typical for the waters of the Southern Baltic, which confirms a slow downward tref@$oaind*'Cs
concentration in the Baltic Sea aret6p)].

In the Baltic Power OWF Area, a slightly higher PAH contiensavere observed, than the ones
specified by the data from literaturd 71, 464], which may result from the differences at the stage of

Paged4 of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

sample preparation for analyses (PAHs were determined innvathout the separation of suspended
solids).

Comparing the results obtaal for the indicators of the waters surveyed with the limit values specified

in the Regulation of the Minister of Maritime Economy and Inland Navigation of 11 October 2019 on
the chssification of ecological status, ecological potential, chemical statdstla® method of
classifying the status of surface water bodies as well as environmental quality standards for priority
substances (Journal of Laws of 2019, item 2149) and the pdowg&egulation of the Minister of the
Environment of 21 July 2016 on thesthod of classifying the status of water bodies and environmental
quality standards for priority substances (Journal of Laws of 2016, item &18@al basis repealed

from 2 July 219, the physicochemical elements analysed in the Baltic Power OWF Avegesiican

be assigned class 1 of water quality (very good status) due to the value of the following indicators:
dissolved oxygen, inorganic nitrogen compounds (in winter), nitritegen, total phosphorus and
TOC (in summer), free and bound cyanidesangihoil index, phenols and metals [As, Cr (VI1), Cu]. Due
to the value of an indicatog total nitrogen, which was assigned class 2 of water quality, and due to
the value of an indiator ¢ phosphate phosphorus, which did not fulfil the requirements of c2of

water quality, the area surveyed did not attain a good status.

Despite a very small difference in concentrations, in comparison to the data from literature of 2002,
no exeednce of limit values of the water quality indicators specified in the aboeationed
Regulation for PAHs [anthracene, fluoranthene, naphthalene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene] was found. No exeedances of the indicator linlitegafor the following
elements were found: cadmium, lead, mercury and eick

Taking into consideration the distance of the Baltic Power OWF Development Area to the nearest
adzNFI OS 4 (SN o2 R&Rawy EWHBMBS5, Which is Nibré thakh P1 &y AkH the
impact range of the project, it should be assumed that thelementation of the Baltic Power OWF
shall have no impact on the achievement of the environmental objectives for this surface water body.

3.4 Climatic conditions and state of the air
3.4.1 Climate and the risk related to climate change

The area of the Southern Balticligated in the humid temperate climate zone with the influence of
the Atlantic climate due to prevailing oceanic winds. The vicinity of the Atlantic Ocean with the inflow
of large masses of air, to a large degree, detagnithe climate of the Baltic Seagion.As a result,
winters are mild and warmer than in the northern part of Europe, while summers are colder than in
the southern part of Europe. Additionally, the Southern Baltic area is characterised by a regular
occurence of strong winds from the wisn and southwestern directions and high air humidity.

In the PMA, including the coastal zone, mahinual recordings of the following parameters have been
conducted: air (pressure, temperature and humidity), wind ctiads (direction and speed),
insoltion, amount and type of precipitation as well as water (temperature and salinity), and
hydrodynamic conditions (sea level, flows and wave motion). These are conducted both at coastal
stations and in the open sea. In patlar, the comprehensive surveysat have been performed
operationally for several decades now by IMVWRI at stations and measuring points, and for several
years also on buoys anchored in the sea could be mentioned here. In addition, INRVderforms
monitoring surveys in the SoutheBaltic area several times a year, recording the hydrophysical and
physicechemical parameters of the sea according to a designated grid of points. Hydrological and
meteorological surveys are also carried out by other gdienand research units. Wind, rai
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temperature and humidity, and also the average sea level are measured at the Coastal Research
Station (CRS) Lubiatowo, owned by the Institute of H¥hgineering of the Polish Academy of Science
(IHE PAS), while, theslhitute of Oceanology of the PdlisAcademy of Sciences with a monitoring
station located at the Sopot Pier, monitors air temperature, pressure and humidity, insolation, as well
&4 &aSFglFiSNJ GSYLISNY GdzNB FyR al f Ayduiii@ 20102015, LI NI
satellite meastements were conducted enabling the determination of the characteristics of the sea
and atmosphere in the form of maps presenting, for example, temperature distributions, ice covers,
momentary water flow velocity, water ming and turbidity. Within the lasdozen or so years, at
various locations within the Polish Exclusive Economic Zone, recordings of thevatearlayer
parameters and hydrophysical and dynamic quantities in the entire water depth have been conducted
by the MI GMU as part of various reseh projects and at the request of investors.

The surveys presented which are associated with similar recordings conducted by the neighbouring
Baltic countries allow to determine the current trends and anticipated dioastiof changes in the
basic climat parameters of the Southern Baltic. Additionally, the information from simulation
calculations of the climatological numerical models of the Global Atmospheric Circulation Model
available, for example, from the researcbnducted as part of the BALTEX&ssment of Climate
Change for the Baltic Sea Basin are used for the abwrgioned determinations.

The climate specific for the coast and the adjacent sea areas can be classified as a coastal strip climate
with small aitemperature amplitudes, high humiity, mild winters, cooler summers and strong winds.
Winds from the west and souttvest directions prevail. In the open sea areas, including the Baltic
Power OWF Area, climatic conditions are characterised by lower apeerture amplitudes, and the
average wind velocities are higher than in the adjacent land areas.

On the basis of the data and analyses available, it is possible to present the most important forecasts
of changes of particular elements of the atmosphere amder in the Baltic Sea region:

1 the increase in air temperature is faster there than the average global increase, this trend will
continue;

1 theincrease in surface water temperature is greater than in its deeper layers, this may result
in stronger thermastratification and the stabilis@in of the thermocline throughout the year;

1 the predicted salinity changes are not clearly defined and depend, on the one hand, on the
changes in the air circulation conditions and the volume of water exchange with ttie Sieat
and, on the other hand, othe volume of river water inflow; a decrease in salinity level is
predicted:;

I an increase in atmospheric precipitation is forecast for the entire Baltic Sea basin in winter,
while in summer only in the northern part; the ewalence of extreme precipitatiowill
increase;

1 interms of forecasting the changes in sea level, the effects of its global increase will not be felt
to a significant extent. This is due to the fact that the Baltic Sea, which is a relatively small and
shdlow shelf sea, is connected withe North Sea by the rather narrow Danish straits, through
which an exchange of oceanic waters (thecstled inflows) takes place only incidentally.
Moreover, most of its area (in the northern part) is located within 8&andinavian plate,
which is chareterised by visible uplift processes {salled isostatic rebound), which result in
a decrease of the average sea level. However, in the southern part, the impact of these
processes is practically negligible, and the heaftthe water level is determinechainly by
the atmospheric circulation conditions;
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9 forecasts of wind climate changes are subject to considerable uncertainty, it is assumed that
with the increase in the average surface water temperature, the average vélutity over
sea areas will inceese;

1 changes in wave climate are mainly related to the increase in the frequency and intensity of
stormsg an increase in the number of extreme phenomena is forecast;

1 model calculations indicate that there will be an irese in the surface area of low @gn
content areas and anaerobic areas near the seabed.

Forecasts of the climate changes for the territory of Poland, including the coastal zone and maritime
areas under the jurisdiction of the Polish state, as well asast@nof adaptation operations aga at
mitigating and counteracting the effects of changes are the subject of intensive work carried out by
the Ministry of the Environment (currently the Ministry of Climate) and the Institute of Environmental
Protection,as part of thedPolish National $ategy for Adaptation to Climate Change by 2020 with the
LISNB LISOUGA DS 0 &29¢ and theKLIBIADA brojectn H 10 @

Taking intoaccount the conclusions and recommendations related to the coast and adjacent areas of
the Balic Sea, it was concluded that the observed and projected climate changes will have a negative
impact on the functioning of coastal zones. An adverse influerfidhe periodic sea level rises is
predicted there, resulting mainly from the increase in freqegand intensity of heavy storms. In the
case of the Baltic Sea, this refers to a possible increase in the number, intensity and duration of storms,
with an incease in the irregularity of their occurrence, i.e. after long periods of relative calm, séries
rapidly succeeding storms of considerable force may occur.

An additional factor that accelerates the process of coastal erosion is the warming of wirgers, a
aresult of which, a reduction in the ice cover, which protects the beaches from storm sargks,
thereby safeguards them against coastal erosion, should be expected. The scenarios of sea level
changes demonstrate that in the period 2@PD30 the averag annual sea level along the entire coast

will be by approx. 5 cm higher in comparison to thiuga from the reference period, i.e. 1971990.

An increase in the frequency of storm floods and more frequent flooding oifimg areas, as well as

the degralation of the coastal cliffs and sea shore, which will entail a strong pressure on the
infrastructure located in these areas, are very important effects of the climate change.

Due to the increase in the average water temperature and an increased inflbiegénic pollutants
into the sea (nitrogen and phosphorus compounds), a negative phenomenowithatcur will be the
progressive eutrophication, especially on the water surface (algea blooms).

The activities undertaken as part of the nedore zone adatation to the climate change concern the
areas situated along the Baltic Sea coastline. Howetlsgre are no detailed guidelines and
recommendations relating to the open sea areas, including installations and structures located there,
which present the sope of activities aimed at counteracting the effects of the climatic condition
changes forecast

3.4.2 Meteorological conditions

The meteorological conditions of the sea areas encompassing the Baltic Power OWF Area were
specified on the basis of the surveys of the neater layer parameters conducted from January 2019

to February 2020. These are charatded on the basis of winaelocity and direction, air temperature,
pressure and humidity recorded by an automatic atmosphere monitoring station (at a height of approx.
4 m a.s.l.). The basic statistical parameters obtained for the period specified lugeidén the table

(Tale 3.3).
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TaHbe 3.3.  Statistical analysis of meteorological parameters measured at the HM_01 survey station in the
period from 25 January 2019 (00:00)22 Felhuary 2020 (00:00) [Source: Baltic Power Sp. z o.0.
data]

Value
Parameter Vessel

Mean Minimum Maximum | Median
Relative humidity [%] 83.24 44.15 99.37 84.76

Atmospheric pressure [hPa] 1012.98 975.68 1046.39 1013.48

Air temperature wc/ 8 9.49 -3.06 2834 7.50

Wind speed oY a 7.29 0.07 17.94 7.22

Dominant wind direction - SWW, SW, W

3.4.3 Quality of air

Due to the lack of detailed information on the current parameters of air purity over the sea area
intended for the construction of the Baltic Power OWife assessment of air quality in the nesater

atmosphere layer was compared with the information dbtd as a result of the surveys carried out

by the Inspection for Environmental Protection as part of the State Environmental Monitoring (SEM)
o2l adil ft
pollution emission sources over the sea area, parameters of air purity should not be worse than those
measured at the shore.
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The assessment of air quality in &udl, including coastal stations, was carried out on the basis of the
Directive 2008/50/EC of the Europe#®arliament and of the Council of 21 May 2008 on ambient air
quality and cleaner air for Europe. In the territory of Poland, the tasks related toath@ucting of
environmental surveys and assessments, including the air quality monitoring, are cartribg the
Inspection for Environmental Protection as part of the State Environmental Monitoring (SEM), the
program of which has been developed by thee€hispector for Environmental Protection (CIEP) and

approved by the Minister of the Environment. Undkis programme, tasks related to the fulfilment
of requirements contained in the EU regulations and Polish law, as well as international conventions
signed and ratified by Poland are performed. Currently, the State Environmental Monitoring (SEM)

programmefor the years 20162020 is being implemented.

Due to the fact that air quality monitoring is conducted only in the terrestrial areas, the results
obtained from the surveys for the Pomeranian Voivodeship, and in particular, for the coastal strip zone,
are treated as a reference level for the sea areas. For the majority of substances measured by the

Inspection for Environmental Protection, the concentrat@viteria, corresponding to the quality class
A, with the exception of the suspended dust PM10 levellagnkzo(a)pyrene contained in dust PM10,

were obtained in 2018.

In the sea areas, which encompass the regions of the planned Baltic Power OWF, no measire

were conducted enabling the assessment of air quality in terms of greenhouse gases content,
concernrations of dust and other harmful volatile substances. The nearest location, in which the

monitoring of the abovamentioned air pollutants was conduatewas the coastal research station in
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1 nitrogen dioxide (N ¢ the average 2our concentrationin2@y | Y2 dzy (G S*Rithii 2 p « =
I LISNXAA&AaA0f S 3dhistidzBe I@®v@st valwe rexaddiedYin the Pomeranian
Voivodeship;

1 ozone (NQ ¢ the number of days with an exceedance of thhd@ir average was 12, with the
I dadzyYSR GF NBSO “ZltHisdzSthe 2s@cona highestwallie Yecorded in the
Pomeranian Voideship;

In accordance with the assessment contained in the VIEP report, the applicable criteria concerning the
target level for the protection of human health and plant protection are meth@ Pomeranian
Voivodeship.

Such level of the values recordéd i 1 KS NBI a2y GKFGd GKS FNBI 2F GKS
has air quality class A. While, the open sea areas intended for the construction of the Baltic Power
OWEF are situated a considerable distance from the terrestrial sources of &@ NGO, emissions.

These substances are emitted only by vessels, however, the emission amounts depend on the traffic
intensity and type of vessels. The Baltic Power OWF Area is free of any terrain obstacles hindering the
spread of these substances. Therefothe average concentrations of the aboeweentioned
compounds in the air should have significantly lower values. On the basis of the data on ship traffic in
the years 20182019 obtained using thBVRAP [IALA Waterway Risk Assessment Programme, official
mode of the International Association of Lighthouse Authorities (IALA) (an international organisation
responsible for the safety of navigation), it was calculated that in the area delineated with the
022 NRA Y I B av® @leyd R bpTn eMErEmul3.4), throughout a year, vessels consume
more than 100 000 Mg of fuel, emitting more than 300 000 Mg of, @@re than 5000 Mg of SO

more than 9500 Mg of N@nd more than 700 Mg of dusts.

Taking into consideration the parseters of the currently used marine fuels, resulting from the
applicable regulations, the actual emissions from the combustion of fuels may be significantly lower
than the ones calculated using the IWRAP programme.
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Figue 3.4. Distributions of pollutant emissions from the vessels sailing in the vicinity of the Baltic Power OWF
in the years 201@019; darker colour means greater relative emission from the combustion of
vesséfuels [Source: internal matergabased on AlS data]

In the case of ©concentration, which has a higher value in the coastal region than in the inland
locations, it can be assumed that Ebncentrations in the open sea will not differ significantly from
the ones recorded in the coastabne, although it can be assumed tldate to emissions from transport
being lower here than on land (thes@recursors are, for example, nitrogen oxides from transport),
such concentrations will be also negligible. Such conting@o@centration is due kgely to natural
causes.

3.5 Ambient noise

To determine the initial level of ambient noise, noise monitoring was conducted using a BMalife
Acousticsautonomous sound recorder.

The results of ambient noise monitoring conducted in the period from Jand§ ® January 2020

in the Baltic PoweOWF Area, show that the levels of underwater noise (and their variability ranges)
indicate values characteristic for the Southern Baltic ag22,[294]. The conparison of the results
obtained with the model data acquired using the BIAS platform Soundscape Planninj42o4B8H)]

for the OWF Area, indicated that the results of ambient noise monitoring pteden this report are

in acertain concordance with the BIAS project results, which also confirm the seasonal variability of
the noise level, as well as the occurrence of higher sound pressure (SPL) values in the winter period.

More details are includeth Appendix 1 to the EIA Rexp.
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3.6 Electromagnetic field

Electromagnetic fields in the environment can be divided into natural fields and fields of anthropogenic
origin (called artificial fields). Among natural fields, the best recognisable is theQEgatimagnetic

field, theintensi @ 2 F G KA OK A & OR M@ sYirface of the Eartlp, an eledtri¥ charge is
accumulated, which is the source of the natural electric field. The intensity value of th&Eethral
electric field at moderate weathreconditions is approximateiy H 1 £ 1 Y

In the marine environment, the values of electric field and the geomagnetic field are similar. In the
Baltic Power OWF Area, there are no artificial sources of electromagnetic field. The existing DC
transmission syem between Poland and Swedé8wePol Link) is located at a distance of several
dozen kilometres away from the planned OWF location.

Changes in the natural electric fields do not have a direct impact on the living organisms. Natural
magnetic fields show ifferences depending on theeggraphical location. They have a significant
impact on some living organisms.

Electromagnetic fields created as a result of electric current flow can change the natural migratory
behaviour in marine mammals and fish, they a#so be the source of therrhanergy introduced into

the marine environmentNo indicators have yet been developed for the assessment of the state of the
YENAYS SY@ANRYYSyd FT2NJ 6KS RSAONARLII2NI 2 mmxE AyOf o
electromagnetic and electri€ A S fTHese fadtors are not currently monitored in PMAJ].

3.7 Description of the natural environment components and protected areas
3.7.1 Biotic elements in thenarine area
3.7.1.1 Phytobenthos

Surveys conductkin the zone accepted for construction and in the 1 NM wide area from the boundary
of this zone, indicated lack of underwater vegetation, both rooted in the seabed sediment and
attached to the boulders and stoneggbsited on the seabed. The previous saglconducted in the

PMA has shown that phytobenthos is present up to a depth of approx. 22 m, i.e. up to the scope of the
euphotic zone382, 383, 132, 238, 387]. The minimum seabed depth in the survey area is 28 m, which

is below the scope limit of phytobenthos, theredg it should be assumed that phytobenthos does not
occur in the entire Baltic Power Development &re

3.7.1.2 Macrozoobenthos

Macrozoobenthos (seabed macrofauna) is a group of invertebrate organisms living on the surface layer
of seabed sedimentgepifauna), as @il as the hard substratum (boulders, stones) or living inside the
sediments (infauna), which remaim a sieve with a mesh size of 1 mm during sediment rinsing. The
macrozoobenthos composition includes mainly the Bivalvia, the Crustaceans, the Polythaete,
Oligochaeta and the Gastropoda. These are mostly sessile organisms withyalifef at leasone

year. Macrozoobenthos plays an important role in the trophic network of marine ecosystems. The
benthic invertebrates are food for many species of fistd marine birds. Moreover, they shape the
living conditions of other organisms (habiarming rde) and influence the state of the environment
(e.g. sediment oxygenation, biofiltration of suspended solids from water). Taxonomic diversity,
abundance andsensitivity of individual taxa constituting the complex of benthic organisms are
indicative of theecological quality of the seabed.

For the purposes of this report, separate surveys of macrozooberdhothe soft bottom (sandy
sediments) and on the hard bottom (boulders, stones) were conducted. On the soft bottom in the OWF
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Area (1 NM)a presence of 2 taxa was confirmed, which belonged to a single phylum, 6 classes and
asingle subclass, among whitle group of absolutely constant species included the polychaetes
Marenzelleriasp. andPygospio elegan€On the hard bottom, 16 taxa belonging to 6 cisssnd
asingle subclass were recorded. Bay muségilus sp. dominated in the abundance and biomass
structures.

The Baltic Power OWF Area is situated in the Eastern Gotland Basin. The nearest stations, at which
macrozoobenthos surveys are conducted ag pAthe SEM programme, are located at a distance of
15¢30 km from the OWF Area boundary, within Hetent depth range, therefore, there is no historical

data available on macrozoobenthos in the planned OWF region. However, the results contained in the
WSLI2ZNIIda 2y YI ONRT 220Sy i K=283% 5 dzZNIPE & 87 anyl Bali’K@B\E. Hh O & ]
[27] areas constitute a scarce comparative material for the assessmésxafiomic composition and
consistency of occurrence of macrozoobenthos in the OWF Area. The comparison of the results from
the macrozoobenthos survey§ale 3.4) carried out on the soft bottom for a similar depth range
(21¢54 m)in the open water region of the Southern Baltic, as part of the three alnosetioned

projects in 20182019 demonstrated that macrozoobenthos did not show any distinguishing
characteristics in terms of composition and taxonomic diversity in any of thieqis. The maximum
number of macrozoobenthos taxa confirmed in the Baltic Power OWF Area was slightlyHawan

the neighbouring regions of the project.

TaHe3.4.  Characteristics of the macrozoobentrssveys on the soft bottom in the OWFea (1 NM) in 2019

O2YLI NBR gA0GK GKS NBadzZ 6a 2F GKS YIONRI2206SydKz2
Areas in 2013 and 2014 as well as the Baltica OWF Area in 2016 [Source: Baltic Power Sp. z 0.0.
data]

EP .Lodel LU.lovGe| LU Baltica OWF Area | Baltic Power OWF

Area(2013) (2013, 2014) (2016) Area (1 NM) (2019

Number of stations | 175 117 402 200

Depth range [m] 26¢42 23c¢44 21¢54 28¢45

Number of taxa: 27; 416 32; x12 33; 418 25; 415

max., range

Most often recorded
taxa

Pygospio elegans
Marenzelleriasp.,
Limecola balthica
Hediste diversicolor

Pygospio elegans
Marenzelleriasp.

Marenzelleriasp.,
Pygospio elegans
Limecola balthica
Bylgides sarsi
Diastylis rathkei

Marenzelleriasp.,
Pygospio elegas,
Limecolabalthica,
Bylgides sarsi
Monoporeia affinis

Multimetric index B was used to assess the quality status of macrozoobeotimasiunities on the
soft bottom, while the TSP index was used for the hard bottom (Appendix 1 to the EIA Report).

The largest part othe planned OWF Area (1 NM) is covered by a sandy seabed characterised by the
values of the macrozoobenthos inhabiting dgtermined as moderate. Whereas, the status of the
macrozoobenthos communities within the seabed sections covered with stones (Gpotof the
seabed surface in the survey area), confirmed in the southern and-eatern part of the OWF Area

(1 NM), isspecified as good or even very gogigure3.5).

Pagel02of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

1000
&
510002

—— Isobaths
Quality status of macrozoobenthos communities
Soft bottom

 bad N
[ poor
[1 moderate

I eocd

I very good

Hard bottom

O moderate

. good

@ verygood

[ Footprint area

[ Baltic Power Area according to the PSzW permit
[ Survey area

730000

1
[ I

1Tado'E R
40000 23000 30200

Figure3.5. Spatial distribution of the macrozoobenthos community quality status within the OWF Area
(1 NM) [Source: Baltic Power Sp. z 0.0. data]

3.7.1.3 Ichthyofauna

The ichthyofauna surveys were conducted in the OWF Area to detertinnspecies composition,
abundanceand distribution of ichthyofaunahe structure and biological characteristics of the species
of fish occurring there, including also the species composition and abundance of ichthyoplankton.

The ichthyofauna surveys were conducted in a-gaarlong cyat including 4 survey campaigns
covering all seasons of the year.

Apart from herring and sprat, also few specimens of garfish, tepieed stickleback, great sand eel,
anchovy Egraulis encrasicolysflounder and lumpfishQyclopterus lumpysvere caught in the course

of pelagic control hauls aimed at investigating the proportions of individual species share for the
purposes of estimating pelagic fish biomass.

The resul of demersal catches conducted in the OWF Area using botsetmnets is 1351.3Rg of fish
belonging to 13 taxa. The flounder and cod dominated, whereas other species were a soatihy
(great sand eel, plaice, shorthorn sculprin, pogge, fourbeardliragkturbot, herring, viviparous
eelpout, whiting, common dab).

Fish belonging to 22 taxa were caught into all survey gear within the OWFTAl#s3.5). Permanent
fish communities included cod, flounder, plaice, turbot, herring, sgmdtsparsely occurring shorthorn
sculpins, lumpfish, great sand eels and viviparous eel@ndrges vivipars). The presence of larvae
of such species as gobies, fourbeard rockling, rock gummali€ gunnellyslongspined bullheadr
common seasnail ds not prove that the area is inhabited by the adult fish.
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TaHbe 3.5.  Specification of all the taxa recorded in the course of survey catches in the Baltic Power OWF Area
Type of catches

Species/genus
Pelagt of ichthyofauna Bottom of ichthyofauna | Ichthyoplankton

Cod

Gadus morhua
Flounder

Platichthys flesus
European plaice
Pleuronectes platessa
Turbot

Scophthalmus maximug
Herring

Clupea harengus
European sprat
Sprattus spratiis

Great sand eal
Hyperoplus lanceolatus
Lesser sand eal
Ammodytedobianus
Shorthorn sculpin
Myoxocephalus scorpiu
Lumpfish

Cyclopterus lumpus
Viviparous eelpout
Zoarces viviparus
Fourbeard rockling
Enchelyopus cimius
Whiting

Merlangius merlangus
Common dab

Limanda limanda
Pogge

Agonus cataphractus
Garfish

Belone belone
Threespined sticklebacl
Gasterosteus aculeatus
European anchovy
Engraulis encrasicolus
Gobies

Gobiidae

Longspined bullhead
Taurulus bubalis

Rock gunnel
Pholisgunnellus
Common sea snalil
Liparis liparis

X

X X X

The OWF Area is relatively poor in terms of species diversity, with a distinct prevalence of cod and
flounder in demersal catches and lneig and sprat in pelagic catches.

The survey area was not i@gnised to be a significant breeding area. Only in summer, it was found to
be a nonsignificant breeding area for sprat. For herring, the survey results obtained indicate that
during the surveyperiod the area of the planned project provided habitat toerrings and the area

was crossed by migration routes towards wintering as well as spawning (probably) and feeding
grounds.
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The survey results prove that the area of the planned project was #oe mfsprat occurrence and
migration in each of the four seasons of 2019. The area surveyed was identified as the area of seasonal
occurrence and migration of part of the sprat adpdtpulation, which participated in spawning from
January to July, whichrgves that this process in 2019 was considerably extended in time in
comparison to the previous years. Between summer and autumn, when the sprat spawning was
completed, mass feeding dmmigration of fish to feeding grounds occurred, also within the areheof
planned project.

The sea area of the planned project is characterised by the prevalence of jus@shiteoughout the

year, with a possible periodic increase in the proportiosad of older age groups, resulting from the
breeding and feeding migrians. A significant proportion of juvenile cod in the region monitored, as

is the case with the prevalence of smaller size cod in the catches, may result from the current status
of codstocks, which due to a significant fishing and natural mortality, &ffgcmostly larger (and

older) cod, is characterised by the prevalence of the cod of younger age @@tip The analysis of
seasonal variations in the cod gonadal maturity in the OWF Area indicates that cod migrate across the
OWF Area and that this sea area is not a breeding ground for cod. The results of the analysis of stomach
fullness degree emonstrate that more favourable feeding conditions are in the survey area in winter,
summer and autumn. The diversity of food compotsefound in the cod stomachs suggests that the
region of the planned project is favourable in terms of food compositiordas of different sizes.

The area of the planned project provides habitat for adult flounders. During the survey catches, no
signifcant proportion of juvenile individuals was recorded there in any of the seasons. Migration
routes of the flounders comingom the deepg I G SNJ & LJ gy Ay3a INRdzyRa 6Sd3I o0
coastal feeding grounds may run through the area of the plampmejbct.

The area analysed is not the flounder spawning ground due to its too low salinity. On the basis of the
analysis bstomach fullness, it can be assumed that flounders have found appropriate conditions for
feeding within the survey area.

Concluding, out of the 22 taxa observed during the ichthyofauna surveys carried out for the purpose
of the planned project, four aref particular economic importance in terms of commercial fishing.
These are: spratS( sprattuy herring C. harengus cod G.morhua) flounder P. flesus Salmon
(Salmo salgr and sea trout(Salmon truttd were not observed during the survey catchew (
standardised survey methods, low density), however, these two species are found in commercial
fishing.

In survey catches conducted in the Baltic Power OWF Area, the most numerous were: sprat, herring,
cod and flounder, which form the basis of commerfigiing.

Additionally, in the course of the aboveentioned surveys, the occurrence of 438 goby larvae, which
belong most probably to the partially protected species of saed goby(Pomatoschistus minutlis
and 87 larvae of theommon sea shai(L. liparis), which is also under partial protection in Poland,
were recorded in the ichthyoplankton samples.

To assess the significance of the Baltic Power OWF Area with respect to ichthyofauna, its following
values were considered: taxonomic diversity, ocence of protected and endangered as well as
commercial species, feeding or spawning grounds, migration routes. On the basis of the above
mentioned functions, the natural values of this area were assessed as moderate. This evaluation was
made on the basisf anexpert assessment.
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3.7.1.4 Marine mammals

Taking into consideration the specificity of the marine mammal occurrence in the Southern Baltic,
three species of marine mammals may occur in the Baltic Power OWF Area: the harbour porpoise
(Phocoena phocoedathe grey seal Halichoerus grypysand the harbour sealPhoca vitulini
Moreover, there is a low probability of the ringed seal occurretesé hispida

The harbour porpoiseéPhocoena phocoeas the only representative of cetaceans in the Baltic Sea.
According to the data from the SAMBAH project conducted in the years @B, the Polish
Maritime Areas belong to the areas with low harbour porpoise detection level, indicating a low density
of this species thereirfFigure 3.6). The albindance of this species in the Baltic Proper area was
estimated at a level of 80 to 1091 individuals (497 on aver&§=].[Currently, the accurate status of

the harbour porpoise population in the Polish part thie Baltic Sea is uncertain, however, its
abundance is determined as very lo¥bp, 227, 375|.

Sweden

Latvia

Lithuania

Poland

Figure3.6. The SAMBAH project results presenting the distribution of the hapgwrpoise detection rate in
the Baltic Sead[12]

The latest surveys conducted at the request of the Chief InspectorateiimoBmental Protection, as
part of the p 2SO0 Sy dAdt SR atAft20 AYLX SYSyldlFrdAzy 27F 3
2015cH My € Ay GKS FNBIF 2F GKS t2YSNIYALY . lF& FyR
harbour porpoise detection rate in corapgson to the results of the SAMBAH prdjdfom the years
2011¢2013 in the two areas surveyed. Within the Pomeranian Bay, the average values of detection
positive days expressed as a percentage (%DPD) was recorded at a level of 4.56 %DPD, which was
a higher value in reference to the results ofdat SAMBAH project, for which a value of 0.43 %DPD was
recorded in that area. In the case of the Stilo Bank, higher values were also recorded during the pilot
project monitoring, in which the average value was 0.3RFP®, while in the SAMBAH project,
a0.08%DPD was recorded. Despite higher harbour porpoise detection rates in the Polish waters in the
period from 2016 to 2018, the number of detections was still relatively low. The analyses of the data
collected indicatd differences in the occurrence of the lhaur porpoise in the two areas surveyed.
Moreover, differences in the seasonality of its occurrence were indicated, while the highest DPD values

in the Pomeranian Bay were recorded in summer, in the area of tleeB&tnk the highest values were
recorded n spring P61].
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The monitoring conducted as part of the cooperation between WWF Poland and the Hel Marine

{GFrGA2Y Lh !'D RdzZNAy3 GKS poiiodithe eSitfidniaddprdtgctioa d (G KS L.
FfGAO YFYYlIfa Ay t2flyRéE YR Gt NPGSOGA2Y 2F YI N

the years 200862019, 70 dead individuals of the harbour porpoise were found on the Polish Coast,

while, one obseration (in 2010) wamade within 30 km from the Baltic Power OWF ArkzS].

During the surveys carried out between December 2018 and January 2020 for the purpiteek éf

Report for the Baltic Power OWF, passive acoustic monitoring of the hgpbgopise in the OWF Area

(2 NM) was conducted usingRDDs and through aerial observations. In the survey area, five main and
two additional acoustic devices were locatedyich were continuously detecting the sounds emitted

by the harbour porpoise. Thdata analysed indicated that the average %DPD value from all stations
was 0.62. The highest values of detection positive days were recorded at the CPOD_01 station in
autumn.

The highest value of the harbour porpoise detection positive minutes (DPM) ity was recorded
at the CPOD_01 station on 13 September 2019, when it equalled 12 DPM, reaching the value of
0.83%DPMFigure3.7). The number of porpoise clicks recorded was low.
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Figure3.7. Harbour porpoise daily activity at five survey stations in the Baltic Power/AD8dH2NM). The
activity is expressed as a percentage of detection positive minutes (%DPM) [Source: Baltic Power
Sp. z 0.0. data]

During the monitoring, the hhgest harbour porpoise %DPM was recorded at the CPOD_02 station
(0.0034 %DPM), and second highatsthe CPOD_01 station (0.0033 %DFRGure3.8). Autumn was
characterised by the highest %DPM (0.0029 %pPiRMomparison to the reaining season@igure

3.9).
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CPOD-01 CPOD-02 CPOD-03 CPOD-04 CPOD-05

Activity of porpoises (%DRMt every survey station, within the entire monitoring period. The red
cross represents the mean, the red honial line represents the median (the 50th percentile),
the lower edge of the box represents the lower quartile (the 25th percentile), the eggerof

the box represents the upper quartile (the 75th percentile), the whiskers represent the maximum
and mirimum value [Source: Baltic Power Sp. z 0.0. data]
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Figure3.9. Activity of porpoises (%DPMh spring (MarchMay), summer (Jurgdugust), autumn
(SeptemberNovember) and winter (Decemlg@ebruary) in the erite Baltic Power OWF Area.
The red cross represents the mean, the red horizontal line represents the median (the 50th
percentile), the lower dge of the box represents the lower quartile (the 25th percentile), the
upper edge of the box represents the upgeartile (the 75th percentile), the whiskers represent
the maximum and minimum value [Source: Baltic Power Sp. z 0.0. data]

During one of theobservation flights conducted in the sprisgmmer period, a marine mammal
individual, unidentified as to the spes, was observed. Apart from that, no other observations of
marine mammals were made in the survey area.

The results of the harbour porp@scoustic monitoring and aerial observations conducted in the Baltic
Power OWF Area (2NM) confirm a low occuresn€this species in the location surveyed. The harbour
porpoise detections in the survey area during the entire monitoring period were aresi

There are three species sealsoccurring in the Baltic Sea. The number of the Baltic grey seal has
exceedel 32 000 individualsl[f8. The subppulation of the Baltic harbour seal is estimated at
1563individuals [NOVANA census, Jonas Teilnggrarsonal communication], while that of the ringed
seal at 10 000 individus [L78]. According to HELCOM, the grey seal regularly occurs in the Polish part
of the Baltic Sea, the harbogeal occurs in its western part, while the ringed seal may be observed in
the northern part of thePolish waters177).

According to the results agieal observations in the Polish area of the Baltic Sea from the last 10 years,
coming from the WWF databases and the Hel Marine Station IO UG, among all ofdies sgentified,

the grey seal has been the most often observed seal in the survey are@{@b%ervations), next was

the harbour seal (5% of observations) and the ringed seal (0.6% of observéfFiguse3.10).
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Figure3.10.
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estuary. In the period discussed, the number of grey seals equalled about 200 individuals during the
moulting period 262]. During observations, only a single individual of the harbour seslra@orded

at a haulout [263).

In the years 200&019, the WWF Poland Blue Patrol recorded 106 observations of grey seals,
1 observation of harbour seal and 2 observations of ringed seals along the coast situated apjrox.

away from the Baltic Power OWF Ar@alie 3.6).

TaHe3.6. Results of seal observations at the Polish coast in the area approx. 30 km away from the Baltic
Power OWF, obtained in theeriod from 1 January 2009 to 3 December 2019 on the basis of the
database maintained by WWF Poland and the Hel Marine Station I@sUsart of the project
Gf{dzLILI2 NI F2NJ GKS NBadGAldziaAzy yR LINRGSOGA2Z2zY 27
mkYYFE | yR &S [468\StRrcekterdahniptennla] ¢

Species Number of live Number of dead In total
P individuals individuals

Grey seal 33 73 106

Harbour seal 1 1

Ringed seal 2 2

Unidentified 11 19
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In the perod from 16 December 2018 to 3 December 2019, the WWF Poland Blue Patrol conducted

observations of 4 live and 7 dead grey seal individuals, in the area situated approx. 30 km away from
the area of the planned Baltic Power OWF. Moreover, dataénform of GPS routes obtained from

the transmitters of grey seals marked and released by the employees of the Hel Marine Station 10 UG,
show those mammals pass through the area of the planned Baltic PowefE)yuMFe3.11).
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Figure3.11. Movement routes of grey seals released by the Hel Marine Station 10 UG in the period from
December 2018 to December 2049()

In the period from December 2018 to January 2020, as gf the environmental monitoring in the
Baltic Power OWF Ar€aNM) four observation flights were condead. During one of the observation
flights conducted in the springummer period, a single marine mammal individual, unidentified as to
the specieswas observed. Apart from that, no other observations of marine mammals were made in
the survey area.

Marine mammal surveys were carried out also as part of seabird observations, in the period from
October 2018 to November 2019, along the designated traisssituated in the Baltic Power OWF
Area. During the abovmentioned surveys, 3 individuals were observede observation of a seal
unidentified as to the species, and two observations of the grey seal.

The results of the harbour porpoise acoustic moriiigr aerial visual observations and additional
observations of marine mammals from aboard survey vesseldumed as part of the seabird surveys,
confirm a low occurrence of harbour porpoises and seals in the area surveyed, which is compliant with
the gereNJ f O2y Of dzaA2ya 20i0GFAYSR FTNRY GKS {!a.!]l
implementation of specieand marine habitats monitoring in 2045 n my ¢ ®

3.7.1.5 Migratory birds

The Baltic Sea waters along the Polish coast and in the area, in which the planmeB@atr OWES
situated, constitute part of the migratory bird route between the breeding grounds in northern and
eastern Europe and the norvestern AsiaZ7, 331, 379). The migration characteristics (flight altitude
and direction, type of flight, flight during the day, at night) are specific to particular groups of species.
For example, sea ducks and auks fly low above the surface of ymatee than 90% of the auks,
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common scoters and loAgiled ducks observed flewat a hight of up to 20 m a.s.l.). The flight

characteristics depend also on the weather conditions, wind direction and visibjlity [

The Table(Tade 3.8) presents the migratory bird species observed during surveys (categories
identified only up to the order or family are included in Appendix 1 to the EIA Report), including their
protection status and the total abundance iotlividuals observed during surveys.

Talbe 3.7.  Number of bird individuals identified up to the species (the remaining categories in Appendix 1 to
the EIA Report), recorded in the survey period and theiomatand international protection status
[Source: Baltic Power Sp. z 0.0. data]
: Number of | Species protection | Annex | of the EU
No. |Species . ) : > . o IUCN | HELCOM
individuals |in Poland Birds Directive
1. Commpn S(_:oter 1711 P Not LC -
Melanitta nigra
Longtailed duck
2. ongtarled duc . 1418 P Not VU -
Clangula hyemalis
E i kylark
3, trasian skylar 384 P Not lc |-
Alauda arvensis
4 Common wood pigeon 355 G Not LC )
Columba palumbus
5. | Velvetscoter 312 P Not vwoo|w
Melanitta fusca
Eurasian wigeo
6. vrasian wigeon 303 P Not Lc |-
Mareca penelope
Common chaffinch
7. e ! 303 P Not Lc |-
Fringilla coelebs
g | weoul _ 246 P Yes NT |-
Hydrocoloeus minutus
Greater whitefronted
9. goose 188 G Not LC -
Anser albifrons
10, | Greater scaup 184 P Not wo|w
Aythya marila
1p | Razorbil 181 P Not NT |-
Alca torda
Common gull
12. 164 P Not LC -
Larus canus
13 Great black cormorant 129 PP Not LC i
Phalacrocorax carbo
14. EuraSIar.1 SISI.(m 123 P Not LC -
Carduelis spinus
North hovel
15 orthern shoveler 122 b Not LC )
Spatula clypeata
i
16. common star |.ng 120 P Not LC -
Sturnus vulgas
17 Lesser blackacked gull 110 P Not LC VU
Larus fuscus
I
1g, | Common tea 83 G Not Lc |-
Anas crecca
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. Number of | Species protection | Annex | of the EU
No. |Species N =P ’ - irecti JUCN | HELCOW
individuals |in Poland Birds Directive

19 Eurasngn curlew 83 ) Not vu -
Numenius arquata
Bean goose

20. Anser fabalis 82 © ! - -

” Cqmmon murre 81 ) Not NT -
Uria aalge
Mallard

22 | o 51 G Not Lc |-
Anas platyrhynchos
C

23 ommoncrane a p Yes LC -
Grus grus

" Northert pintail 40 = Not LC -
Anas acuta

25 White yvagtall 32 p Not LC -
Motacilla alba

gg |Brameling 27 P Not LC )
Fringilla montifringilla

7 Blac_kthrogted diver 25 p Yes LC -
Gavia arctica

08 Red_throated diver 24 p Yes LC -
Gavia stellata
Blackheaded gull

29, o 21 P Not LC -
Larus ridibundus
B Il

30 arn swallow 20 p Not LC -
Hirundo rustica
Wh

- ooper swan 20 ) Yes LC -
Cygnus cygnus

gy | Jackaw 18 p Not LC -
Corvus monedula

33 Redbreasted merganser 16 = Not NT VU
Mergus serrator

34, Common swift 15 p Not LC -
Apus apus
Rook

- 00 . 13 p Not LC -
Corvus frugilegus

36 Greylag goose 12 G Not LC -
Anser anser

h

7 | Grey heron 11 PP Not LC -
Ardea cinerea
M

38 ute swan 10 p Not LC -
Cygnuslor
v -

20, eadow pipit 10 p Not NT -
Anthus pratensis

| ki Il

40 Greatb ac.kbac ed gu 9 p Not LC -
Larus marinus

il European golden plover 9 p Yes LC -

Pluvialis apricaria
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. Number of | Species protection | Annex | of the EU
No. |Species — ) : > . o IUCN | HELCOM
individuals |in Poland Birds Directive

42. Common snlp.e 8 P Not LC -
Gallinago gallinago

43, Wester_nyellow wagtail 8 P Not LC )
Motacilla flava

44, Barnacle goosg 8 P Yes LC -
Branta leucopsis
Tufted duck

45, utte U(_: 7 G Not LC NT
Aythya fuligula
C linnet

46. ommo.n nne . 7 P Not LC -
Carduelis cannabina

47, | GoOsander 7 P Not Lc |-
Mergus merganser

4g, | Sandmartin 7 p Not Lc |-
Riparia riparia
Eurasian sparrowhawk

49, a .S.I S.p rrowhaw 6 P Not LC -
Accipiter nisus
Great egret

50. 6 P Yes LC -
Ardea alba

51 Eurasian wren 5 P Not LC i
Troglodytes troglodytes

5o | Caspian gull 4 PP Not Lc |-
Larus cachinnans
Bl

53 | Blackem 4 P Yes lc |-
Chlidonias niger
Osprey

54 Pandion haliaetus 4 P Yes LC i

|

55, Common goldeneye 3 P Not LC i
Bucephala clangula
Great ted b

6. | 0 Coucresied grebe 3 P Not lc |-
Podiceps cristatus
P i ki

57, | _onannesdia 3 P Not Lc |-
Stercorarius pomarinus
Merli

5. | on _ 3 P Yes Lc |-
Falco columbarius

50, Comm_on redstart - 5 P Not LC i
Phoenicurus phoenicurus

h -

60. Common Ol-Jse martin 5 P Not LC i
Delichon urbicum

61 Cor_n.mon sandpiper ’ P Not LC i
Actitis hypoleucos
E ian h

g2 | Eurasian hobby 2 p Not lc |-
Falco subbuteo
E )

g3 | Europeanrobin 2 p Not lc |-
Erithacus rubecula

64 Longeared owl 2 P Not LC i

Asio otus
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. Number of | Species protection | Annex | of the EU
No. |Species N =P ’ - irecti JUCN | HELCOW
individuals |in Poland Birds Directive

65, Mistle thr_ush 2 =) Not LC -
Turdus viscivorus

gs | Parasitic jaeger 2 p Not LC -
Stercorarius parasiticus

g7 | Song thrush 2 ) Not LC -
Turdus philomelos
Whimbrel

68, mbre 2 P Not Lc |-
Numenius phaeopus
E h b d

60, uro!oean. oney buzzard |, p Yes LC -
Pernis apivorus

20, Western mar;h harrier 2 =) Yes LC -
Circus aeruginosus

71 H.en harrier 5 ) Yes NT -
Circus cyaneus

- Eurasian blue tit 1 p Not LC -
Parus caeruleus

23 Bohemla.m waxwing 1 p Not LC -
Bombycilla garrulus

24 Cgmmon redshank 1 p Not LC -
Tringa totanus

75 Eur§3|an .blac.kcap 1 p Not LC -
Sylvia atricapilla
Lapl [

26 ap an.d ongspur 1 p Not LC -
Calcarius lapponicus
Black guill

7 ack guillemot 1 ) Not LC NT
Cepphugrylle

78 Common chiffchaff . 1 p Not LC -
Phylloscopus collybita

29 Cgmmon greer.15hank 1 p Not LC -
Tringa nebularia
C kestrel

80, ommon kestre 1 = Not LC -
Falco tinnunculus

81 E_uropean pied flycatcher 1 p Not LC -
Ficedula hypoleuca

gy | Fieldfare 1 p Not LC -
Turdus pilaris

Il

g3 | Gadwa 1 ) Not LC -
Anas strepera

gq | Creattit 1 p Not LC -
Parusmajor

I

a5 Gre){ plover 1 p Not LC -
Pluvialis squatarola
L hiteth

86, esser w itethroat 1 p Not LC -
Sylvia curucca
Stock d

a7 ock dove 1 p Not LC -

Columba oenas
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Number of | Species protection | Annex | of the EU

IUCN |HELCOM
individuals |in Poland Birds Directive ue co

No. | Species

88, Willow warbler . 1 P Not LC )
Phylloscopus trochilus

89. Arctic tem . 1 P Yes LC -
Sterna paradisaea

90. Common. termn 1 P Yes LC -
Sterna hirundo

Shorteared owl
91. . 1 P Yes LC -
Asio flammeus

Redwi

92 | ooWng 1 P Not NT |-
Turdus iliacus

93 Common pochard 1 G Not VU -
Aythya ferina

94 Great northern diver 1 p Yes vu -

Gavia immer

Common eider
95. . L 1 P Not VU VU
Somateria mollissima
1Species protection in Polandg Protected species, Ggame species, Rfpartial protection

2JUCNSpecies status for Eape: LQ; Least concern, VgVulnerable, N NearThreatened 34]

SHELCOM: Vt/Vulnerable, NE NearThreatened 180]

During spring surveys, the most numerous of the species obddtiie sum of all individuals from all
visual observations) were sea ducks: the common scoter and thd &ilied duck, followed by the little
gull and the razorbill.

Among the most numerous categories of birds observed, unidentified as to the spadiaertified

to the order or family, were passerines (more than 5% of all spring and autumn observatidns) an
geese, the mass flights of which were recorded in autumn. More than 9000 geese were observed then,
between September and October, which is mohart 69% of all observations made in autumn. In
autumn, skylarks and chaffinches with the remaining passemmes observed more often than sea
ducks.

Within the entire monitoring period, geese were observed in the highest numbers (this was influenced
by the mass autumn observations in 2019), next were common scoters anddibed ducks. Less
numerous, but still often observed species were also: thramon wood pigeon, common guillemot,
razorbill, Euroasian wigeon, greater scaup and the common(Taile 3.7). The common crane was
recorded only sporadically during observations, however, on the basis of the surveys conducted for
other OWF in this region, it is known, that this species flies adhisBaltic Sea area surveyed in
autumn, with favourable wind conditions, to travel from the resting grounds in Sweden to northern
Germany 379.

Passerines analysex a single category include species presentdtigrtable (Tale 3.8), as well as

(KS OFGSI2NE 2F ddzyARSY(ATASRO thd speci€sNdk YiSfyiags A Y
individual was impossible. This category included also the observations of two species of pigeon and
the common swift, due to aimilar flight manner of these birds. Among the most numerous species
were the skylark, common walpigeon (technically, this species is not a passerine, but due to a similar
migration phenology and behaviour, for the purposes of this study, pigeons eawdicluded there),

common chaffinch, Eurasian siskin and the common starling.
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GKAA&

Tale 3.8. [Aald 2F aLISOASa 20aSNBSR OflaaAFASR Ay
No. | Speciescategory Spring Autumn Total
1 Unlden.tlfled pa;senne 243 791 1034
Passeriformes indet.

5 Eurasian skylgrk 3 381 384
Alauda arvensis

1 *

3 Common wood pigeon 4 351 355
Columba palumbus

4, | Common chaffinch 26 277 303
Fringilla coelebs

5. |Eurasian sish 41 82 123
Carduelis spinus

6. Common starllhg 43 77 120
Sturnus vulgaris

7 Unldentllfle.d species of the gen@arduelis 0 51 51
Carduelis indet.
White wagtail

8 Motacilla alba 16 16 32

g, |Bramblng 27 0 27
Fringilla montifringilla

10, | Bam swallow 18 2 20
Hirundo rustica

1f*

11 Common swift 13 5 15
Apus apus
Meadowpipit

12 Anthus pratensis ! 8 10

13 Wester_n yellow wagtail 5 3 8
Motacilla flava
Common linnet

14. Carduelis cannabina ! 0 !

15, | Sand martin 5 2 7
Riparia riparia

16, Umdenﬂﬁedspeues of the genudirundo 6 0 6
Hirundosp.
Eurasian wren

17 Troglodytes troglodytes 5 0 5

18, Common hogse martin 5 0 5
Delichon urbicum

19, Comm_on redstart _ 5 0 5
Phoenicurus phoenicurus
European robin

20. Erithacus rubecula 2 0 2
Mistle thrush

21 o 2 0 2
Turdus viscivorus
Song thrush

22 Turdusphilomelos 2 0 2

23 Eurasian blue tit 1 0 1

Parus caeruleus
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No. | Speciescategory Spring Autumn Total

Bohemian waxwing

24 Bombycilla garrulus

0 1 1

Common chiffchaff
25 Phylloscopus collybita 0 1 1

Eurasian blackcap

26 Sylvia atricapilla 0 ! 1
European pied flycatcher

27 Ficedulahypoleuca 1 0 1
Fieldfare

28 Turdus pilaris 0 ! 1

29, Great tit . 0 1 1
Parus major

30. Lapland longspur 0 1 1

Calcarius lapponicus

31 Less_er whitethroat 0 1 1
Sylvia curruca

Redwing
32 Turdus iliacus ! 0 !
33 Stock dove 1 0 1

Columba oenas

Unidentified thrush
34 Turdus indet. 1 0 1

Willow warbler
35 Phylloscopus trochilus 0 ! 1

Total 484 2046 2530

*Two species of pigeon and the common swift were included in the summary analysis of passerinesirdiier tflight
characteristics

The analysis of migratory flux (the width of flight across the Baltic Power Area included in the analysis
was 10 km) indicated that the lortgiled ducks flying during the spring migration accounted for 2%,
while in autumri for 0.97% of tle biogeographical population of this species. For the common scoter,
the results indicate 9.88% of the biogeographical population in spring and 0.38% in autumn. Lower
values were obtained for the velvet scoter: 0.6% in spring and 1.1&&timn (populatin size based

on Birdlife International34]). Relatively greater flight fluxes were obtained for geesp to 3% of the

total population of all geese migrating assthe Baltic Power Area is expected to flsoas the Baltic
Power Area in autumn. Estimates obtained for the spring migration of the little gull (10%) and the
greater scaup (1.68%) are also h{@hate 3.9).

Tale 3.9.  The proportion of populations of individual species flying across the Baltic Sea based on the flight
fluxes of individual speciesignating across the Baltic Power OWF Area in spring and autumn
[Source: Baltic Power Sp. z 0.0. data]

Estimate of migration .
Lo L . . Proportion of
Population size of | Migration intensity . o
Taxon . . population of birds in
migratory birds B4] |season [number of flight [%]
individuals] 9
i Sprin 33023 2.06
Longtailed duck . 1 600 000 pring
Clangula hyemalis Autumn 15 493 0.97
550000 Spring 54 341 9.88
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Estimate of migration .
Lo L . . Proportion of
Population size of | Migration intensity . o
Taxon . . population of birds in
migratory birds B4] |season [number of :
S flight [%]
individuals]
Common scoter Autumn 2101 0.38
Melanitta nigra
Sprin 2715 0.60
Veret. scoter 450 000 pring
Melanitta fusca Autumn 4987 1.11
Ducks (Eurasian Spring 11976 0.18
wigeon, etc.) >6 500 000
Anatini Autumn 9488 0.15
Sprin 5216 1.68
Greater sca_up 310 000 pring
Aythya marila Autumn 268 0.09
Sprin 73 0.00
Geese >3 500 000 pring
Anseridae Autumn 103 427 2.96
Sprin 457 0.15
Swans 300 000 prng
Cygnus sp. Autumn 1286 0.43
i Sprin 3036 0.76
Divers >400 000 pring
Gaviidae Autumn 217 0.05
Sprin 2967 0.06
Auks >5 000 000 pring
Alcidae Autumn 7509 0.15
Sprin 892 0.17
Great black cormoran 515000 pring
Phalacrocorax carbo Autumn 1263 0.25
i Sprin 7430 10.32
Little gull . 572 000 pring
Hydrocoloeus minutu Autumn 198 0.27
Sprin 321 0.01
Blackhggded gull >4 770 000 pring
Larus ridibundus Autumn 369 0.08
Lesser blackacked Spring 1977 0.16
gull >1 200 000
Larus fuscus Autumn 1139 0.09
Sprin 3868 0.32
Common gull 1200 000 pring
Larus canus Autumn 1322 0.11
Sprin 385 0.02
Tems >1 800 000 pring
Sternidae Autumn 99 0.01
ii Sprin 429 0.03
Charadr!!formes >1 600 000 pring
Charadriiformes Autumn 1259 0.08
Sprin 951 0.40
Common crane 240 000 pring
Grus grus Autumn 0 -
i Sprin 7531 0.01
Passer!nes 100 000 000 pring
Passeriformes Autumn 141 237 0.14

28 specis were identified on the basis of acoustic recordings. Most of the calls identified belong to
seagulls, about a fifth to passerines belonging to 22 species. Among the passerine species, those which
migrate only amnight to avoid predation were identifiedje common blackbirdTiurdus merulg the
European robin Erithacus rubecu)a the redwing Turdus iliacus and the song thrushT(rdus
philomelog], as well as species more active during daylight hours [the canthaffinch Eringilla
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coeleb$, the whitewagtail Motacilla albg, the western yellow wagtaiMotacilla flavg, the meadow
pipit (Anthus pratensisand the goldfinchGarduelis carduelis(Tale 3.10).

Tale 3.10. List ofbird sounds recorded on acoustic recordings during surveys conducted in spring and autumn
[Source: Baltic Power Sp. z alata]

No. Species/Category Spring Autumn Total

1. Unidentified gull 4530 4339 8869
Laridaeindet.

5 European herring gull 95 4465 4560
Larus agentatus

3, Redwing 330 847 1177
Turdus iliacus

4 Common blackbird 98 708 896
Turdus merula

5. European robin 293 123 416
Erithacus rubecula
Song thrush

6 Turdus philomelos 92 254 346

7 Greater whltefronted goose 0 160 160
Anser albifrons

8. Cqmmon chaffinch 80 10 9
Fringilla coelebs

9 Great tit ‘ 0 87 87
Parus major
White wagtail

10 Motacilla alba 48 31 &

11 Unlden.tn‘led pagserlne 25 33 58
Passeriformes indet.

1p ~ |Fleldfare 0 51 51
Turdus pilaris

13 Wester.n yellow wagtall 29 23 45
Motacilla flava

14, Goldcrest 6 37 43
Regulus regulus
Meadow pipit

15 Anthus pratensis 7 o 26

16, Common gull 18 3 21
Larus canus
Common chiffchaff

17. Phylloscopus collybita 1 3 14
Goldfinch

18, Carduelis carduelis 12 0 12

10, Spottgd fycatcher 9 1 10
Muscicapa striata

20. Eurasian blue tit 8 0 8
Parus caeruleus

21 Eura5|ar.s|sk|.n 8 0 8
Carduelis spinus
Tree pipit

22 Anthus trivialis 5 2 !

23 Mistle thr.us.h 5 0 5
Turdus viscivorus

od, Snow bunting o 0 4 4
Plectrophenax nivalis

25, Wgod sandpiper 0 3 3
Tringa glareola
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No. Species/Category Spring Autumn Total

26, Lesser blackacked gull 0 5 5
Larus fuscus

27 Brambling 0 1 1

Fringilla montifringilla
28, Eurasgn curlew 1 0 1
Numenius arquata

Eurasian skylark

29 Alauda arvensis 0 ! !
Greenfinch

30 Chiloris chloris ! 0 !

31 Unidentified bird 1 0 1

Total 5715 11287 17002

The analysis of the results obtained using a vertical radar provided information on the migratory bird
flight altitudes throughout a day. At the beginning of the spring migration, the highest rugrat
intensity was recorded at an altitude o D00 m, bothat night and during the day, with few recorded
echoes at altitudes exceeding 1000 m. Nocturnal migration peaked in April, and bird echoes were read
evenly at altitudes between 250 and 1500 m. Hoerewstill a significant majority of echoes was
recorded atlower altitudes (@250 m), both during the day and at night. In April, nocturnal migration
was the most intense, which means that it was a period of mass migration of passerines. In May,
nocturnal migration was still quite noticeable (at altitudes of 23600 m), however, most echoes
were read for daytime hours at altitudes o260 m. During the survey campaign in August, the
intensity of migration was higher at night than during the day. Interiggts were recorded at
altitudes above 1000 m, which prably reflects the flights of passerines migrating over long distances
(crossing the Equator e.g. birds from the Acrocephalidae family). Nocturnal migration in September
was most likely also dominadeby passerines, while diurnal migration was characterisgd wide

range of species, with the common scoter and passerines being the dominant species (conclusions
made on the basis of visual observations and the data from the vertical radar).

Among the nest commonly observed groups, as well as for the most inam species of sea ducks,

the distribution of fight altitudes was presented separately for spring and autumn, due to large
differences in proportions and abundances in both seasons. The obsewataducted demonstrate

that the vast majority of the bit groups and species analysed flew at altitudes of up to 20 m a.s.l.
(Figure3.12, Figure3.13). It should be remembered that the flight altitude$®tained from visual
observations represent only a part of all flying birds and these values should be regarded as supporting
information. Visual observations are intended to identify as ynhirds as possible, but due to the
nature of this type of monitorig, birds flying low are much more frequently recorded than birds flying

at altitudes above 100 m a.s.l. In autumn, the observations were dominated by geese flying at various
altitudes up b 450 m (the maximum value recorded during visual observations)akiliary nature

of these flight altitude observations should be emphasised, as they are vitiated with an error due to
limited possibilities of bird detection at high altitudes, in favo@ibirds flying lower and closer to the
observers at the surveyaton.
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Figure3.12.  Flight altitudes of species observed at the shortest distance from the water table during spring
migration (Marchg April 2019) [Source: Baltic Power Sp. z 0.0. data]
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Figure3.13.  Flight altitudes of species observed at the shortest distance from the water table during autumn
migration (August, November 2019) [Source: Baltic Power Sp. z 0.0. data]

An analysis of all flights tracked iprig indicates a uniform nortieastern flightdirection, towards

the breeding groundgFigure3.14). This direction is recognisable for sea ducks, other duck species,
passerines, divers and birds of prey. Sewttstern direction pevailed in autumifFigure3.15). Among

the flight paths identified, there were individual ones that indicated completely opposite directions
(north-eadern, e.g., a single mallard individual). These isolated cases are probadipitds which
spend the whole year in the region surveyed, or migratory birds (some auks) that had already
completed their autumn migration and were recorded during short léeatling flights.
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Figure3.14.  Flight directions of all bird species during spring migration (Mavtay 2019) [Source: Baltic
Power Sp. z 0.0. data]
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Figure3.15.  Flight directions of all bird species during autumn migration (AugNstember 2019) [Source:
Baltic Power Sp. z 0.0. data]

Of all of the species and categories recorded during surveys conducted in spring and autumn, 18 most
commonly observed species (groups of species) were selected for further analysis for the purposes of
this report. Their estimations concerning the sharbiofjeographical population flying across the area
surveyed, as well as their significance based on the EIA methodology are preseahtethivie (Talde

3.11). Among all the spes recorded during the surveys, seven are considered endangered on

a European scale (according to the international scale of the IBEN27]: the longtailed duck, the

velvet scoter, the Eurasiazurlew, the common pochard, the common eiddre greater scaup and
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the great northern diver), however, only the lotajled duck was observed in large numbers compared

to its population. Seven species belong to thear threatened category: the littlegull, the razorbill,

the common guillemot, theed-breasted merganser, the redwing, the meadow pipit and the hen

harrier, and none of these species were observed in large numbers. The observations of migratory
birds conducted in autumn 2019 in Bornholmpeahthat the number of cranes migrating acroset
{0dzLJal . Fy1l FNRY {6SRSy Aa aidiNry3dfeée RSLSYRSyil 2
winds, only few cranes decide to fly across this area (DHI own data). Because the abundances of geese
and cranes flying across the survey area show greagtdity between subsequent years, in this report

their classification was based (apart from the data collected for the purposes of this project) on the
available inventory data from the following OWF profect . F vG&1 LLX . Fodeé{] LL
B-Wind andGWind [382, 383, 27].
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Tale 3.11. Species and groups of speincluded in the analyses for the purposeatisfreport with the assessment of the significance of a vulnerable population [Source:
Baltic Power Sp. z 0.0. data]

: . . Proportion of population | Significance of .
Population of Migration p oo Pop 9 Size of vulnerable | Receptor
Taxon/category . . of birds in flight vulnerable : L
migratory birds season . population value/significance
[%] population
i Spring 2.06 Moderate Local
Longtailed duck . 1 600 000 High
Clangula hyemalis Autumn 0.97 Irrelevant Irrelevant
Sprin 9.88 Significant Region&
Commpn sgoter 550000 pring J d High
Melanitta nigra Autumn 0.38 Irrelevant Irrelevant
Vel Spring 0.6 Irrelevant Irrelevant ]
e vetl scoter 450 000 High
Melanitta fusca Autumn 1.11 Moderate Local
i i Sprin 0.18 Irrelevant Irrelevant
Duck.s.(EuraS|an wigeon, etc.) 6 500 000 pring Low
Anatini Autumn 0.15 Irrelevant Irrelevant
Sprin 1.68 Moderate Local
Greater sca_up 310 000 pring Low
Aythya marila Autumn 0.09 Irrelevant Irrelevant
* Spring 0.1 Irrelevant Irrelevant
Geese >3 500 000 Moderate
Anseridae Autumn 1.7 Moderate Local
Sprin 0.15 Irrelevant Irrelevant
swans 300 000 pring Low
Cygnussp. Autumn 0.43 Irrelevant Irrelevant
i Sprin 0.76 Irrelevant Irrelevant
Divers >400 000 pring Low
Gaviidae Autumn 0.05 Irrelevant Irrelevant
Sprin 0.06 Irrelevant Irrelevant
Auks >5 000 000 pring Low
Alcidae Autumn 0.15 Irrelevant Irrelevant
Sprin 0.17 Irrelevant Irrelevant
Great black cormorant 515000 pring Low
Phalacrocorax carbo Autumn 0.25 Irrelevant Irrelevant
i Sprin 10.32 Verysignificant Global
Little gull . 572 000 pring rysig Low
Hydrocoloeus minutus Autumn 0.27 Irrelevant Irrelevant
Sprin 0.01 Irrelevant Irrelevant
Blackheaded gull >4 770 000 pring Low
Larus ridibundus Autumn 0.08 Irrelevant Irrelevant
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. . . Proportion of population | Significance of .
Population of Migration p oo Pop 9 Size of vulnerable | Receptor
Taxon/category . . of birds in flight vulnerable : L
migratory birds season . population value/significance
[%] population
Spring 0.16 Irrelevant Irrelevant
Lesser blackacked gull >1 200 000 Low
Larus fuscus Autumn 0.09 Irrelevant Irrelevant
Sprin 0.32 Irrelevant Irrelevant
Common gull 1200 000 pring Low
Larus canus Autumn 0.11 Irrelevant Irrelevant
Sprin 0.02 Irrelevant Irrelevant
Tems >1 800 000 pring Low
Sternidae Autumn 0.01 Irrelevart Irrelevant
i Sprin 0.03 Irrelevant Irrelevant
Charadr!!formes >1 600 000 pring Low
Charadriiformes Autumn 0.08 Irrelevant Irrelevant
xk Sprin 0.4 Irrelevant Irrelevant
Common crane 240 000 pring High
Grus grus Autumn - None None
i Sprin 0.01 Irrelevant Irrelevant
Passerines 100 000 000 pring Low
Passeriformes Autumn 0.14 Irrelevant Irrelevant

*Average abundance of geese estimated on blasis of all available inventory data is 3390 in spring and 59 190 in autumn, which corresponds to 0.10% and 1.703pubatibe pf local
significance

**Average abuna@nce of the common crane estimated on the basis of all available inventory datairss38hg and 2790 in autumn, which corresponds to 0.15% and 1.17% of the population
of local significance
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3.7.1.6 Seabirds

Sealrd observations were conducted in the Baltiowr OWF Area including the buffer zone with

awidthof 2NMg R A Y

GKNBS | RRAGAZYI §

NEFa 2F 3INBIL

Coastal Waters Area and the Polish part of the SoutherddMiBank Area. Observations were
conducted irthe period from October 2018 to November 2019. Detailed suresylts for these areas
are included in Appendix 1 to the EIA Report.

The Baltic Sea area is used by seabirds as a location for wintering or a stopover during migration. Most

of the birds survged reach the greatest abundances in the offshore zone, locatere than Ikm

away from the shore. Gulls which accompany fishing boats to fishing grounds are an exception and

their occurrence in the open sea is strongly conditioned by human activity.

Spedes compositionof birds sitting on the water in the Baltic Reer OWF Area

During the observations conducted in the Baltic Power OWF Area (2NM), a total of 19 bird species

staying in the sea area were recorded, including 13 species connected to the m@virenment and
two species of water birds rarely encounteratsea away from the coaéfalle 3.12, Figure3.16).

Tale 3.12. Abundance and percentage skdn the group of individual bird species sitting on the wdtamd
in the Baltic Power OWF Area (2NM) along the cruise route within the entire period between
October 2018 and November 2019.

Species Number of individuals obsered Share in the group
Sedirds
Longtailed duck . 4237 76.1%
Clangula hyemalis
European krring gull 484 8.7%
Larus argentatus
Cqmmon guillemot 417 75%
Uria aalge
Razorbill

0,
Alca torda 236 4.2%
Velvet scoter

0,
Melanitta fusca 45 0.8%
Greatblackbacked gull 14 0.3%
Larus marinus
Commpn Sf:oter 11 0.2%
Melanitta nigra
Little gull o
Hydrocobeus minutus 8 0.1%
Blac_kthrogted diver 8 0.1%
Gavia arctica
Lesser blackacked gull 7 01%
Larus fuscus
Red_throated diver 5 0.1%
Gavia stellata
Black guillemot 5 N
Cepphus grylle
Comrnon eider 1 N
Somateria mollissima
Water birds rarely encounterd at sea away from the coast
Common gull 7 0.1%
Larus canus
Blackheaded gull 0
Chroicocephalus ridibundus ! 0.1%
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Species

Number of individuals obseved

Share in the group

Great black cormorant

0,
Phalacrocorax carbo 5 0.1%
Eurasian coot
. 1 +
Fulica atra
Arctic tern
. 1 +
Sterna paradisaea
Greater whitefronted gaose
. 1 +
Anser albifrons
Birds unidentified as to species
Razorbill or a common guillemot o
Alca torda/Uria aalge 59 1.1%
Uni — - -
|o!ent|f|ed specimen of gaviiformes 6 01%
Gaviasp.
Uni —
|dept|f|ed gese 3 01%
Anserinae
Unidentified passerines 1 .
Passeriformes
Total 5566 100%

+¢ percentage share smaller than 0.1%

Pagel29of 412




Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

Autumn migration period Wintering period

B Long-tailed Duck M Common murre B Long-tailed Duck M Common murre
W Razorbill European herring gull W Razorbill Eurapean herring gull
B Velvet scoter M other N Velvet scoter W other

Spring migration period Summer period

B Long-tailed Duck M Common murre B Long-tailed Duck M Common murre
W Razorbill European herring gull W Razorbill European herring gull
B Velvet scoter M other N Velvet scoter W other

Figure3.16.  Share of the prevailing species of birds sitting on the water iartiee group of birds in the Baltic
Power OWF Area (€M) within the entire period from October 2018 to November 2019 [Source:
Baltic Power Sp. z 0.catd]

In total, 5566 individuals of seabirds were observed along the transects in the Baltic Power€wF A
OHbalOd ¢KS OFGS3I2NE 27F d&gH GISAY & ALY NI NS f @2 1SH/062 d:
(the common gull, the blackeaded gull, the grat black cormorant, the Eurasian coot, the arctic tern,

and the greater whitéronted goose). Most cas of undetermined species affiliation concerned the

razorbill aad the common guillemot, i.e. the species which are very similar and difficult to disting

from a greater distance. They feed mainly on pelagic fish, have similar habitat require@grasd

react in a similar way to offsine wind farms located in migime areas $4].

The species structure of seabird groupings observed in the OWF Area with the dominance of-the long
tailed duck and aiggh share of the European trang gull (in summer) is typicalrfthe majority of sea
areas situated in the Polish zone of the Baltic Sea away from the [@&a883, 382, 27].
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In the OWF Area (2 NM), thenigtailed duck was the most abundant species, prevailing in the autumn
migration period, in the wintering period and in the spring migration period. It is a species widely
spread in the BaltiSea, concentrating mostly in @® of moderate depth (up to 280 m) rich in
12208Sy(iK2as 6KAOK O2yaidAaddziSa AdGa F22R adzZli) ed
important wintering grounds of this species in the Baltic 94#,[379. The second nm&i commonly
observed species in the OWF Area (2 NM) was the European herring gull (the spea@mgriev
summer), which is a relatively wide spread species in the Baltic Sea area ahéa ispgzies of high
conservatiorpriority, remaining only undepartial protection. Birds of this species penetrate the sea
area in search of food, mainly wastengeated as a result of hauls and fish processing conducted on
fishing boats 382, 383, 145, 147]. Because of that, they often accompany fishing soait fisheries
away from the coast. Therefore, the majority of herring gull observatituréng surveys were of
individuak flying above the surface ofater.

The results of avifauna observations covering four phenological periods indicated that ticePBaltr
OWEF Area is not a place of very high concentrations of seabirds in the petleeirahost abundant
occurrence irthe Baltic Sea (maps of conc¢ations included in Appendix 1 to the EIA Report). The
most abundant species, which was the leaded duck, reached a density from 0.1 ind. kin the
autumn migration period to 100 indnk?in the wintering period.

In the Baltic Power OWF Area, theesence of 12 bird species under strict protection in Poland (the
long-tailed duck, the razorbill, theommon guillemot, the velvet scoter, the great bldzkcked gull,
the common scoter, thdittle gull, the redthroated diver, the lesser blackacked gll, the black
throated diver, the black guillemot and the common eider) and a single species undéal part
protection (the European herring gull) was confirmed. Three species of birds staythng sea area
are mentioned imMnnex | of the EU Birds Direati(the little gull, the redhroated diver and the blaek
throated diver). Onespecies of birds (the &tk guillemot) is classified as SPEC 2, and four spenges (
velvet scoter, the little gll, the redthroated diver andhe blackthroated dive)) are chssified as SPEC
3. Three of the species observed (the letajed duck, the velvet scoter, the commaeitder) belong to

the category ofVU (vulnerable)and the razorbill to NT (near threatedg in accordance with the
clasdiication of the International bion for the Conservation of Nature (IUCN) for the world, used also
by HELCOM.

Detailed information on the results of seabird observations can be fonnéppendix 1 to the EIA

Report.

Specis composition of birds sitting othe water in the additional aeas of great significance to birds

l'a LI NI 2F GKS 20aSNBIGA2Yya Ay GUKS F2ftft26Ay3 | RE
Bank, the Baltic Coastal Waters Area and the Pplghof the Southern Middle Bankrea, a total of

23 species dbirds staying in the sea area weezorded, including 15 species connected to the marine
environment and 8 species of water birds rarely encountered at sea away from the(€aHst3.13).

Thecategry2 ¥ a6 SN 0 4zNRENBRNBGeasSyoOrgl e FNRBY (KS O¢2
common gull, the great black cormorant, the mute swan, the great crested grebe, thehgadkd

gull, the Eurasian wigeon, the gteawhite-fronted goose and theead-breasted merganser).
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Tale 3.13. Abundance and percentage share in the group of individual bird species sitting on the water, found
in the additional areas of great siditiance to birds in thperiods fom October 2018 to April 2019
and from October 2019 to November 2019

: Number of individuals Share in the
Species
observed group
Seabirds
Longtailed duck . 82278 66.3%
Clangula hyemalis
Veret. scoter 36853 29.7%
Melanitta fusca
European herring gull 2273 1.8%
Larus argentatus
Raorhill
0,

Alca torda 1274 1.0%
Commpn S(.:oter 409 0.3%
Melanitta nigra
Cqmmon guillemot 328 0.3%
Uria aalge
Black guillemot 80 0.1%
Cepphus grylle
Blac.kthroa.ted diver 68 0.1%
Gavia arctica
Greatblackbacked gull 55 .
Larus mainus
Redthroated diver

; 29 +
Gavia stellata
Little gull . o8 N
Hydrocoloeus minutus
Lesser blackacked gull

21 +

Larus fuscus
Horned grebe 5 +
Podiceps auritus
Rednecked grebe 5 .
Podiceps grisegena
Great skua 5 +
Caharacta skua
Water birds raely encountered at sea away dim the coast 94 +
Birds unidentified as to species 308 0.2%
Total 124110 100.0%

+¢ percentage share smaller than 0.1%

The detailed results of seabird surveys conducted in the Baltic POWHF Area and in the additional
areas of great significance tarts including their analysis are included in Appendix 1 to the EIA Report.

Species of seabirds included in the Environmehiimpact Assessment

Birds present (sitting on the water or flyingJong the transects during the siey campaigns
conducted werencluded in the Baltic Power OWF Environmental Impact Assessment. The assessment
does not include the results obtained frothe radar surveys, dealing with the issue of avifauna
migration in dd¢ail. In the case of the Europedrerring gull, which was preseduring the surveys
conducted with the application of both methods, the assessment scope of the potential OWF impacts
IS presented in the part on seabirds. The European herring gull is aespibat accompanies fishing
boats at fishing grounds and its@arrence in the open sea is strongly conditioned by human activity.
The assessment involved the most abundant speciesatfiks, the share of which in the abundance
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of the entire grouping abirds observed in the OWF reach#% within at least one pheragical period
or which are the subject of protection in the nearest Natura 2000 sites.

As a result, 7 species of birds weaien into consideration. The condition of at least 1% share in the
abundance of the entire group waset by: the longtailed duckthe razorbill, the common guillemot

and the European herring gull. The species, which did not meet the ahemwdoned condion, but

which are subject to protection in the nearest Natura 260@s, are the black guillemomd the

common scoter. The blackdzA t £ SY2(G A& (GKS &dzoaSOid 2F LINRBGISOGA:
t NTJe@oNJ SoyS g2Reé . | U &ilesibubits dbundadice im inei@WF AledivgsNEry H 1 1 n
low. In total, ony a single individual was recomleluring the winter survey canagns. Whereas, the
O2YY2y a402GSNJ A& GKS adzwa2SOi 2F LINRISOGA2Y Ay (K
site, but its abundance in the winter in that area was very &9 indviduals found along the route

of survey cruises, and no indivials in the OWF Area. As a result, the black guillemot and the common

scoter were included in the assessment only in theterinof the OWF impact on the Natura 2000

sites [subsectio%.3].

3.7.1.7 Bats

Thesurveys aimed at determinindné impact of wind farms on bats were initiated at the esfdthe

last century and were carried out as part of the surveys on the impact of such projects on the avifauna.
Numerous publicationtave indicated that sometimes theumber of dead bats had exceed the
number of dead birds found within the areas of onsé wind farms located in the vicinity of forest
areas, but also in exposed ared§][ Collisions of batsave also been reported in theeas of offshore

wind farms[4, 2, 184]. On the basis of surveys conducted onshore, it has been found that 20 species
of European bats arkilled as a result of a collisiomith a wind power station, an@1 species are
potentially vulnerable. The majority of theseesjies are migratory and opespace foraging species
[439 352 159

Compardive mortality results for OWF&e not available, since mortality at sea cannot be estimated
using the conventional monitoring methods. However, it is assumatttie risk of collision at OWFS
may be increased, especiatlyring migratory periods3b]].

Curently, there is little data available on the activity of bats oe ttoasts and at sea. However, sea
related habitats can be especially significant for bats migrating over long distat$es [

Ringing and direcibbservations hve shown that many bat species from Scandinavia and North
Eastern Europe migrate seasonally to Central Europe. In the case of some bat species, such as the
common noctulelyctalus noctuly the Nathusiuspipistrelle Pipigrellus nathusii, the particoloured

bat (Vespertilio murinusand the lesser noctuléfctalus leisle)j flights over long distances from 1500

to 2000 km per season have been observe8g]. Long-distance migration flights hee also been
detected by measuing stable isotopes in the common noctule, particularly in northern Eurdgg|.[

The mationed species migrating over long distances migrate also across the &adtio spring and
autumn B74).

Many surveys on bat migrations have been conducted am&icavia and they have demonstrated that
sudden increases in bat activity in the autumn migration season occur along the southern coast of
Sweden and are indicative of theginning of seasonal migratie (in small groups or individually) in

the directionof wintering grounds located in Central and Western Eurdfje High activity of the
Nathusiuspipistrelle duing the migration period has beefor example, recated on thewest coast

of Finland 194. It is assumed that bats begin the migration across the Baltic Sea from the region of
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their summer hideouts in the northern paof Eupope, in the south; south-westerndirections. Bat
migrations ove the sea area are of dispersed nature, which makes it impossible to designate bat
flyways B70. Additionally, it is assumed that bats migrate along charactefiatidscape features,
such as, foexample, the coastline. As esult, the entire Baltic Sea coastline, as well as the islands are
of great significance to the migration of ba86[.

In Poland, there are no binding legal remidns concerning the bat survayethodology in the context

of offshore wind farms. In relation to the above, the bat activity surveys in the Baltic Power OWF Area
gSNBE o0lFaSR 2y (KS LINRB®SIidg tHe ympactiof wihi farmDotvbaRSb A y' S a
and in the Annextothe RAst dziA2y b2d Tdp G¢KS ! ANBSYSyid 2y Gf
European Bats EBR ! ¢353. In@ompliance with the abovamentioned guidelines, the survey$ o

bat activity in the Baltic PoweOWF Area were conducted onetisame principles as thanes applied

in the monitoring of bats on land. However, all inspections were conducted throughout the night and

the surveys were limited to the periods of expectechsenal migrations, such as thergg and

autumn migrations.

Thesurveys on bat activity in the Baltic Power OWF Area were conducted from April to May 2019
(spring migration) and from August to October 2019 (autumn migration). The recording of acoustic
signals was conducted during a vebsaiise, which sailedlongthe transects designated with a total
length of approx. 55 km and at two survey (monitoring) stations. The recordings at the monitoring
stations were conducted from aboard an anchored vessehdrtase of vessel traffic netdre survey
station, for safty reasons, maintaining position by drifting and manoeuvring using the vessel
propulsion was allowed. In total, 14 survey campaigns were condydiedliring the spring migration

and 8 during theautumn migration. In addition, sapart of the autumn migradin, campaigns in
September were initiated 3 hours before sunset, in order to confirm the migration of the common
noctule.

During the spring and autumn migration periods, 11 and 72 audio files veezorded respectively,
which @ntained call sequences claateristic for bats. Bat call sequences were assigned to three
species of bats (the Nathus@gpipistrelle, the soprano pipistrelle and the common noctule).
Additionally, since some signals wémgpossible to assign to a specifipecies, they were clagei as
belonging to the Nyctaloid group (which includes individuals belonging to the following three genera:
Nyctalusspp.,Vespertiliospp. andEptesicuspp. with similar sonograms, the idemtétion of which

as to the speciewas impossible).

The NatlususCpipistrelle was the most numerous species. Its activity during the entire survey period
was low, despite a single high activity recorded in August. It resulted from a large number aflbat c
sequences recorded within dart period of time (45 mintes of recordings during a single night of
surveys). Due to a oAtime nature of the phenomenon observed and a short recording period, the
increased activity was probably caused by the bats fegdhi the vicinity of the reseahncvessel. The
feeding proces may have been induced by the phenomenon of insects being attracted by the
illumination of the research vessel, from aboard which the monitoring activity was conducted. The
second most abundandpecies observed was the soprapipistrelle, however, its divity was also

low. The common noctule was the least numerous in the Baltic Power OWF Area. Only two call
sequences characteristic for this species were recorded, which also indicates loty.athiei activity
indices recordedor the groups identified ided into migration seasons are presented in the table
(Talde 3.14).

Pagel34of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

TaHe 3.14. Average activity index for thentire gring-autumn migration season died into individual groups
of bats with the activity categories assigned

Spring migration Autumn migration
i r . .
Species group ,16]\;/erage indexy 1" K ;:;’Esigt];sry of qllerage indexy - K Categoryof achivity?
Pipistrellusspp. 0.3 A 0.6 A
Nyctalusspp. 0.1 A <0.1 A
Nyctaloid 0.0 A 0.1 A
All bats 0.4 A 0.7 A

lincludes the call sequences assigned to a group of genera (NyctalusielEpteVespertiligpp.), which were impossible to
assign to a specified species

2Average bat activity index calculated on the basis of the arithmetic average of individual inspection indices after the
removal of the lowest value obtained in a given perio

SA ¢ low activity class

Within the entire survey period, the activity of three bat species (the Nath@sipipistrelle, the
soprano pipistrelle and the common noctule) was recorded quite regularly. Two of those species, the
Nathusiugpipistrelle and tle common noctule, belong to the species migrating over significant
distances. They can be found almost everywhere in Europe. They use summer hideouts in the north
eastern part of Europe and spend the hibernation period in the soghtern part of the coninent.

In recent years, changes in the behaviour of bats due to climate change have been observed more and
more [44, 371]. As a result of global warming, the range of bat occurrence has been chazgihiy,
consequence, bats may shorten or refrain from seasonal migrations.

The Nathusiu@pipistrelle is knowrfor its migrations over large distances reaching up to 1400
between its summer and winter habitats, crossing the Baltic Sea on the2vabh same holds true

for the common noctule, which migrates over distances of approx. 1600 km, and which has also been
seen flying across the Baltic S&4.3, 2]. Unlike the wo species mentioned above, the soprano
pipistrelle is not classified as a migratory species. However, it has been recorded in the areas of
offshore wind farmsg].

The statistics for the Nathusi@spipistrelle, as well as theommon noctule show very high risk of
mortality connected to wind power stations. High risk of mortality is basethe specific behaviour

of these two species during flights. The Nathugnigistrelle and the common noctule are opspace
foraging spe@s ¢ they fly fast and high with limited agility. According to Kepelal. [213], in
comparison to other species of bats the common noctule is the most vulnerable to death as a result of
collisions with wind power plants in Exype. These data regards wind farms located on landag no
similar studies have been conducted for OWFs. The NatHpistrelle is the second most affected
species in this contex2L3]. However, on the basis of the datallected in the years 20Q@2011 by
Gottfried et al.[159] among the 7 species, which are killed in Poland as a result ofa@lisith wind

power stations, the Nathusi@pipistrelle was observed most commonly.

Unlike the N#husiupipistrelle and the common pipistrelle, the soprano pipistrelle hunts at lower
altitudes, flying fast, but rather agilely. As a result, the riskoftality as a result of a collision with
wind farms for the soprano pipistrelle is relatively loMevertheless, according to Keptlal. [213

this is still a hig mortality risk.

The expected mortality risk at onshore wind farms according to Ke@#l[213] is shown in the table
(Tale 3.15) for those species, which were recorded during the surveys conducted in the Baltic Power
OWF Area. The species included in the Nyctaloid group are also listed in the table.
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Tale 3.15. Bat species recorded and their mortality risk at wind farms according to KepeJ&t3hl.

Species Protectionstatus Mortality recorded | Risk of death at
P (IUCN Red List)* | in Europe ** wind farms

Common noctule

+++
Nyctalus noctu LC Very large
Lesser noctule

+++
Nyctalus leiseri LC Very large
Greater noctule bat

. VvC ++ Very large

Nyctalus lasiopterus ry1arg
Northgrn ba.t - LC ++ Moderate
Eptesicus nilssonii
Serot|he bat . LC +++ Moderate
Eptesicus serotinus
Partrcqlgured pat LC ++ Moderate
Vespertilio murinus
Nathusiuspipistrelle

+++
Pipistrellus nathusii LC very large
Spprano pipistrelle LC it High
Pipistrellus pygmaeus

*IUCN Red List categoriet9p]: VU¢ Vulnerable, LG Least Concern

**Morta lity recorded at onshore wind farms in Europe: + single, ++ regular, +++ high

The activity indices calculated for different species for the esfireng and autumn migration periods,
demonstrate low bat activity. Migration of bats takes place across #iecB?ower OWF Area, but its
intensity is low, similar to that of other areas surveyed in the Southern Ba&& 382, 27].

3.7.2 Protected areas, including Natura 2000

The Bd#ic Power OWF Area is located outside the boundaries of the protected areas indicated in the
Nature Conservation Act of 16 April 2004 (Journal of Laws of 2004, No. 92, item 880, as amended),
including outside the liropean Ecological Network Natura 2000.
In relation to the Baltic Power OWF Area, the two nearest Natura 2000 protected areas situated in
PMA are:

9 tNIeoNJSoyS ¢g2Re . lLoleldz 6t[. pdnnnuoT

f 6KS {0dzLlal . Lyl o6t[/ dpbnnanmd®
At a distance of approx. 20 km away frtme Baltic Power OWF Area, a terrestiarine Natura 2000
stechaitiz2zal {026AZ&all O0t[ 1l HKnBAODSOHER{GEBEAAZSNNSE 44N
situated.
At a distance of approx. 55 km away from the Baltic Power OWF Area, a Swedish Nasit@
| 20 dzNBa ol y] 2 QIE03R0BEFRI@HeDINY R BF B dzr G SR 2 AGKAY GKS
AAGS o6t[ Il HuAnAHOoOE GKS YIFIAYy O02YLXSE 2F GKS {026,
maritime areas, is situated.
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Figure3.17.  Location of the European Ecological Network Natura 2000 siteshanBaltic Power OWF Area
[Source: internal materials]

t NTJe@oNJ SoyS 22Re . lFoGeldz aAdS ot[. dpnnnuo

The protected area nearest to the Baltic Power OWF Area is thé&@ RklyS oy S g2Re . | O
(PLB990002). The distance between those areas is almost 9 kng(tato consideration the nearest
LR2Ayida 2F 020K I NBFaod ¢KS tNIeoNiI SoyS g2Re . I O

Baltic coastal waters with @epth from 0 to 20 m and a length of approx. 200 km, which begins at the

base of the Hel éhinsula and ends in the Pomeranian Bay. The seabed here is uneven with height

differences reaching 81. Small crustaceans dominate in the benthic fauna. Two bediep from the

list included in Annex | to the Birds Directive i.e. the blackated dive and the redthroated diver

winter in this area. In winter, more than 1% of the laiaged duck migratory route population and at

least 1% of the black guillemond velvet scoter migratory route population are present there. From

the speciesincludedida KS . 't A0 t26SNJ h2C AYLI OG FaasSaavySyd

g2Re . LOGe1dz aAGS 6t [ . pdpnnnu O Ztaildd K&k, velef éoSINA Yy I LI

razorbill and the European herring gull are subject to protection. It is estimaed®0;120 thousand

individuals of the longailed duck, 1420 thousand individuals of the velvet scoter, armd 8 thousand

individuals of the European herring gwihter in this area279. While the abundance of the razorbill

population wintering in the area is estimated at 500 to 1000 individd&d[L y G KS t NI @ 6 NI $9
I odeldz AAGS ontefing drd) jpassing pdpulafiok Sf thg kommon scoter and the

wintering population of the blek guillemot are also under protectioffalde 3.16). There is no

protection plan available for this site.

5dzZNAyYy 3 GNIyasSOld &adzaNwSea Ay | FNIF IAYSylcorduEtedi KS t NJ

for the purposes of the EIA Repartly a limited number of common scoters sitting on the water along
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the survey crige route were observed. On the other handmerous individuals of the common scoter

flew across the area in which the surveysra conducted Therefore, the assessment of the Baltic
Power OWF impact on the common scoter is included in the section ontorigitzirds. The number

of the black guillemot individuals staying in the sea area surveyed was low and did not exceeded 1%
of the bird group.

Tale 3.16. FA&AO AYTF2NXIGA2Y 2y &SI OAINR &z AdyA GG0SK S t t[ NJ didqonNd n$100y
YIGSNAIfA o0FlaSR 2y GKSY {5C tNJ&@oNiSoyS ¢g2Re .|
.| Assessmentof | Population size in the area | percentage of the
: Population [number of individuals] :

Species S the areafor the migratory

population* Minimal Maximum population
Blac_kthrogted diver Wintering D 200 500 Below 1%
Gavia arctica
Red_throated diver Wintering D 100 500 Below 1%
Gavia stellata
European herring gull |\ eing | ¢ 8000 15000 Below 1%
Larus argentais
Common gull Wintering | D 1000 1000 Below 1%
Larus canus
Black guillemot Wintering | B 1500 1500 At least 1%
Cepphus grylle
Razorbill . .

0,
Alca torda Wintering C 500 1000 Below 1%
Longtailed duck Wintering | B 90 000** 120000* | Above 1%
Clangula hyemis
Velvet scoter Wintering | C 14 000** 20 000* At least 1%
Melanitta fusca
Common scoter Wintering C 5000 8000 Below 1%
Melanitta nigra Passing C 3000 3000 Below 1%
*Estimating the size of the specied LJdzf | A2y | yR AdGa RSyaAadae Ay NBflLGAz2Yy (G2 (K

MpzZ .Y Mp X
area)

**In the SDF, the size of tiopulation was given incorrectly. The values cited here are taken from BirdLife International
(http://Iwww.birdlife.org/datazone/siefactsheet.php?id=9563; accessed on: 16.06.2017) containing data provided in the SDF
form

{ ©dzLJa | 'yl aArAdsS o6t[/ dbpnnnmo

The mundary of the Baltic Power OWF Development Area is located at a distance of at l&ast 25
FTNRBY (KS {0Odzlla| .edigyidted dndeiitSe Bids Direafi and thevHabit&s Directive.
¢ KS { 0OdzLla | Fyl aAdS ot [/ daseabedsignifidaniyshalziwvér dhant
the areas surrounding. Its boundary is roughly corresponds to the course of the 20 maisoThe
area has a very diversified seabed structure with numerous lowerings and elevations. The shallow

patches are inhibéd by numerous invertebrates, at the same time constituting a food supply for the
seabirds staying there, especially in the wintgrseason.

LJ afga assessmeht Yor poputatiorLD (fpecies:which are not the subject of protection in the

a dzo .

The prevailing plants are macroalgae, including, for example, the red &geeellaria lumbricaljs
Ceramium diphanum Polysiphonia fucoidg®238]. Two bird species from the list included in Anhex
to the Birds Directive i.e. the blatkroated diver and the redhroated diver winter in in this area.
During winter, at least 1% of thergtailed duck and the black guillemot migratory route population
are present here. Seabirds occur in abundances exceeding 20 000 individuals.
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4 A

2 AGOKAY (GKS 02dzyRFNASAa 2F GKS bl ddz2Ny wnnn aAAGS (K
which aresubject of protection in this are@able 3.17):

T the black guillemot;
1 the longtailed duck,

and two natural habitats ch are the subject of protection in this ar€galle 3.18):

1 Sublitoral sandbanks (1110);
1 Reefg1170).

Tade317. . FaA 0 AYT2NXI GA2Yy 2 ysite(FLCDAONIR[Sourkeyinterrfélnatériisibadeq . | Y
on: http://natura2000.eea.europa.eu/Natura2000/SDF.aspx2srL.C990001]

Evaluation of | Population sizen the area
: o Percentageof the
: Population | the area [number of individuals] .
Species migratory
type for the .
population* | Minimum Maximum population
Black guillemot S
Wintering C 400** 1000** At least 1%
Cepphus grylle
Longtailed duck Wintering | B 25000+ 32 000* At least 1%
Clangula hyemalis
Bladcthroated diver Wintering | D - - Below 1%
Gavia arctica
Redthroated diver | \\uhiering | b 140 140 Below 1%
Gavia stellata

F/flaa NIy3ISay 'Y mnn x LI BH mMp2X .Y Mp x LI B w:rX theY H x LI
subject of protection in the area)

**In the SDF thesize of the population was given incorrectly. The values cited here are takerBfrdLifelnternational
(http://Iwww.birdlife.org/datazone/sitefactsheet.php?id=9562; accessed on: 16.06.2017) containing data provided in the SDF

form

The longtailed duck wa the bird species most frequently observed during the transect surveys in the
years 20182019 and was, unlike the very rare black guillemot, included in the assessment of the Baltic
Power OWF impact on seabirds. During the surveys conducted for the psrpbshe EIA Report for

0KS h2C . 10G&1 LLL LINE 2afe0 duekss(h /S SING\ AR MG K A YT (1 KS
area was estimated at about 120 thousand, which considerably exceeds the values specified in the
Standard Data Form for this areand even the data provided by the BirdLife International
organisation.According to thedata from literature, (the surveys conducted between 262Q@14)
2850individuals of the black guillemot were observed within this area in wir@g|[

The detailedy F2 NXY I A2y 2y GKS | GATFLE dzyl 2PeweliGNGE Aded) dzLJa |
including the presentation and discussion on the results of the water bird and migratory bird surveys
conducted for the purposes of the EIA Repart included in Appendixtb the EIA Report.

The Sublittoral sandbanks habitat (11{0ae3.18) ¢ A G KAy G KS {0dzZlla]l . Fy 1l &Al
of the three such habitats in the PMA. Thengentional habitat boundary is the 20 isobath 123. In
0KS {0dzLlal . |y toradehedi®ents afe¢ depgositéd wihl loti@a@nds of stoas and

postgladal boulders.

The Reefs habitat (117(QJade 3.18) is located in the nott-g S & G S NY LI $kiBanRske. ItiiK S { U dz
a unique area for the southern part of the Bia Sea due to the nature of itgeological structure and

the type of bedrock228, 232, 231]. So far, ths is the only location identified in the PMA, away from

the shore with abundant presence of machgae growing on the stony seabe®D[7, 12)].
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Tale 3.18.  Basic information on the natural habitats within theO dzL Jsk site (PL.C990001) [Source: internal
YIGSNAIFIEA o0FaSR 2y GKS {5C { 0OdzJa] 'yl O6HAMTUB
Code of the | Name of the | Surface e s Relative | Conservation| General
habitat habitat [ha] surface | status® assessmertt
1110 sublitoral | 6106 | A A A A
sandbank
1170 Reefs 48 030.18 | A A A A
IClassification scheme for the representativeness assessment:. A: excellent, B: good, C: significant, D: negligible
representativeness
2Classrangg Y 'Y wmnan »x LéBr mp¥: v R Wph wrild B

SClassificatian scheme for the conservation status assessment: A: excellent, B: good, C: average or reduced status
“Classification scheme for the general assessment: A: excellent, B: good, C: significant

Oailz2al {sie(RLKNZ26023)

In contrast to the twapreviouse RA &8 O0dzaaSR LINRPGSOGA2Y | NBlFaxz
a terrestriatmarine area. Its marine boundary is located approxki&laway from the Baltic Power
OWF Area. The mariterpartofthe @ G221 { 026 A Zal |l ZktipDicoadtal waters 11 H o0 0
with a width of approx. 2 NM witfi G KS o02dzy RI NASa 2F (GKS {0U26AZa]A
2F (GKS hatz2al {02¢6AZall &aAGS ot [ |spaciesanddidfishh & (G KS
and lamprey species connected tlee marire environment(Talde 3.19). In the western part of the

area, there is a boulder area, which is a matinabitat of the Reefs (117()ale 3.20).

G§KS h

TaHe3.19. Basic information on the species of marine mammals, fish and lampreys connected to the marine
SYG@ANRBYYSyYyl Ay GKS hadzeal iftdnalmmateialsbhsedioh theSSDBt [ | H H
hadz2al {@HpAZAaAll 6w

Area assessmdn
Species Population type Conservation
Population* Isolation® | In total*
status’
Grey seal Migratin C B B B
Halichoerus grypus 9 9
Harbour porpoise Lo
Phocoena phocoena Migrating B B B B
Twait shed S
Alosa fallax Migrating C B C C
River lamprey L
Lampetra fluviatilis Migrating B B c B
Sabrefish Settled C B c c
Pelecus cultratus
Sea lamprey . Migrating C B C B
Petromyzon marinus
Atlantic salmon Lo
Salmo salar Migrating D i i i
1Estimdion of the species population size and density in relation to the natpopllation; classrangds ' Y wmMnan x LI B
.Y Mp x LI B WX /Y H ox LI B mrT | NBI Isdbedd profedtibniin tAesandd) LJ2 Lddzt | (0 /

2Classification scheme for the conservation status assessmergxéellent; B; good C¢ average or reduagconservation

status

SClassification scheme for the isolation assessment: A: population (almost) isolated; B: population not isolated, bwg occurrin
at the peripheries of the species range; C: population not isolated within adergef occurrence

“Classification scheme for the general assessmerngeicellent; B; good; G significant
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Tade320. . FaA 0 AYF2NNIGA2Yy 2y yIFGdzNI £ KFIoAGEFEGE 2O00dzZNNA y 3
stePLHZ2n Ho 0 { 2dzNOSY AYyUSNYyIlf YIFIGSNAIf&A oFaSR 2y
Code of | Name of | Surface | Representativeness| Relaive Conservation | General
habitat | habitat [ha] surface ared | status® assessmertt
1170 Reefs 402.06 B C A B

IClassification scheme for the representativeness assessment: A: excellent, B: good, C: significant, D: negligible
representativeness

2/ fF&d4&a NIy3ISIA%W, Y YMmmnw ¥ BRI W /Y v x LI B m:

SClassification scheme for the conservation status assessment: A: excellent, B: good, C: average or reduced status
“Classification scheme for general assessment: A: excellent, B: good, C: significant

t 20NJ S0S [teRELB2RIEB) A S &

A terrestrial area with a surface area of 21 819.43 ha, including the morphologic forms present on the

DI NRY A SSZaspirdwith unique coastal barchans and the two largest brackish waterdalee

~S6a12 I YR ¢piththeadjixetNBagdvs, peatlands, woods and forestsiilk S t 20 NJ S0 S
{0O26AZa1AS &AGS 6t[.HHANNNOOI A yaOdasZBBSpecies ¢f billk S wl Y
from Annex | of the EU Birds Directive, however, mostly connected to the terrestrial envirtgimen

(Tale 3.21). In the migration period, at least 1% of the migratory route population of three water bird

specieg; the smew, the bean goose and the goosanglare present here. The great black cormorant,

the greater whitefronted goose and the Eurasian wigeon occurélatively high abundances. Also,

alarge population of the European herring gull nests within this site. The subject of protection in this

area are the migratory populations of the greater whitented goose, thédbean gooseensu latothe

common poched, the smew, the goosander and the great black cormorant, as well as the breeding
population of the European herring gull. Of these species, only the European herring gull was included

in the assessment of the BaltPower OWF impact on seabirds. Accagdimthe Standard Data Form

for this area, this population has 400 individuals of the European herring gull (less than 1% of the
migratory route population).

Tabe3.21. Basic information on seabirds in the @ NI S0S { U026AZa1AS &AGS o6t [ . H

YFGSNAIE& o6FlaSR 2y G(KS {5C t20Ni S80S {0U26AZa1AS
Assessment of the | Population size in the area

Species Population type s e [number of individuals]
population* Minimum Maximum
2 A . .
02 OKF | Residing D 1 1

Aegolius funereus

Eurasian wigeon Passing D 1 3000
Anas penelope

Mallard Passing D 1 6500

Anas platyrhynchos
Greater whitefronted
goose Passing C 1000 6200
Anser albifrons

Bean goossensuato

Anser fabalis Passing A 3200 4500
Golden eagle )

; Breed B R 1
Aquila chrysaetos reeding
Les;er spotteq eagle Breeding 5 ] .
Aquila pomarina
Shorteared owl Passing 5 ] 3

Asio flammeus
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Assessment of the | Population size in the area
Species Population type areafor the [number ofindividuals]
population* Minimum Maximum

Common pochard .
Aythya ferina Passing C 1 1500
Eurasian bitter .
Botaurs stellaris Breeding D 2 4
Eurasian eaglewl Settled B 5 5
Bubo bubo
Dunlin Breeding D - -
Calidris alpine Passing D 140 140
European nightjar Breeding D 30 30
Caprimulgus europaeus
Common ringed plover .
Charadrius hiaticula Breeding c 10 10
V\/.hlte.StOI‘.k . Breeding D 15 25
Ciconia ciconia
Bllack.stor.k Breeding D - 1
Ciconia nigra
Western mar§h harrier Breeding D 7 9
Circus aeruginosus
H.en harrier Breeding D - -
Circus cyaneus
M.ontagLQ harrier Breeding D 4 5
Circus pygargus
Comn crake Breading c 200 250
Crex crex
Whooper swan Passing B 560 560
Cygnus cygnus
common crane Passing C 7000 7000
Grus grus
White-tailed eagle Breeding D 4 4
Haliaeetus albicilla Passing D 10 30
E herri I .

uropean herring gu Breeding B 400 400
Larus argentatus
Lesser blackacled gull Breeding D 5 5
Larus fuscus
Smew .
Mergus albellus Passing B 1700 1700
Goosander Passing c 1 2100
Mergus merganser
Blgck klte. Breeding D - 1
Milvus migrans
Red kite .
Milvus milvus Breeding c ! 8
Osprey .
Pandion haliaetus Breeding D 1
Europearﬁoney buzzard Breeding D 1 1
Pernis apivorus
Great cormorant
Phalacrocorax carbo Breeding C 200 200
sinensis
Ruff .
Philomachus pugnax Passing D 380 380
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Assessment of the | Population size in the area

Species Population type areafor the [number of individuals]
population* P —— A ——

Spotted crake Breeding S - )

Porzana porzana

Little tern _

Sterna albifrons Breeding D B 3

Common tern ]

Sterna hirundo Breeding D B 15

FOAUAYLFGAR2Y 2F (KS &LISOASE LRLWA I GAzy &aAT S FyR RSyaaite Ay
.Y Mp x LI B W:Z /Y H x LI B m:T I NBdtthe sabjetospiorSighiin the aréd) LJ2 LIdzf |- G
{O26AZa1A blFdA2yFf tF NJ

¢CKS {026AZalA bl dA2Yy Il t 4mbriNg natibril paks B Pdafd. Its Kusfacel ¢ 2 U
I NS Ad oH Tnn KFE® ¢KS YIFAY 206285 Oiforrgsh conipl@oli SOGA2Y
unique geomorphological forms and locations, in which the natural processes of the coast modification

take place. Valuable forest and néorest communities, as well as aquatic ecosystems, including the

two largest coastal lakesLake @rdno and Lake S 6 § §n@a coastal sea area with a width dfi®1

are also present in the park.

| 20dzNHa o6ly]l 20K aARaz2lolyl1FINYyl o6{9noonony?d

¢KS 1 206dz2NH& oly|l 20K aARazglolyllINYyl aAGS 6{9noon
Power OWF Devapment Area¢ KS | 20 dzNHa ol y]l 20K aARazl ol yll Ny
/| SYGNXt . Ff4GAO0 FNBF aAadda 6SR Ay GKS {6SRAAK al NJ
habitats subject to protection are situated within its boundaries: Sublittseldbanks (110) and

Reefs(1170) (Tade 3.22). Three bird specieg the black guillemot, the lontpiled duck and the

common eider(Tale 3.23) as well as the porpoise population present thdiiealde 3.24) are the

ddzo 2S00 2F LINRGSOGA2Y Ay (KS | 260dzNBa oFly]l 20K aAh

Tale 3.22. Basic information on naturddabitats occurring within the maritime part of the Hoburgs bank och

aARazgl ol yll Nyl aras 6{9noononyo
http://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=SE0330308]
Code of | Name of Surface Representativeneds Relative Conservation | General
habitat | habitat [ha] P surface status® assessmertt
1110 Sublittoral 220000 | B B B B
sandbanks
1170 Reefs 20 000 B C B B
1Classification scheme for the representativeness assessment: A: excellent, B: gigodfjdant, D: negligible
representativeness

2 f1a&a Nry3ISay 'Y mnn x LI B Mgz .Y mMp % LB w2 /Y W x LI B
SClasffication scheme for theonservation status assessment: A: excellent, B: good, C: average or reduced status
“Classification scheme ftre general assessment: A: excellent, B: good, C: significant

Tade323 . FaA 0 AYF2NNIGA2Y 2y &aSFO0ANR&a Ay (GKS |1 206dz2NHa ot
internal materials based on:
http://nat ura2000.eea.europa.eu/Natura2000/SDF.aspx?site=SE0330308]
Assessment of | Population size in the area

Species Population type the areafor the
population* Minimal Maximum

Black guillemot

Cepphus grylle Wintering C 1000 5000
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Assessment of | Population size in the area

Species Population type the areafor the

Longtailed duck
Clangula hyemalis
Common eider
Somateria mollissima
*Estimation of thed LISOA S& LJ2Lddzt F GA2Yy &AT S | yR RSyaade Ay NBfFOGA2zYy (2
.Y Mp X HLIXH LB mirY FNBF F3383aYSyild F2NJ L2LJzZ FGiA2y 5 0&LISOA

Wintering A 200000 1000 000

Migrating C 5000 50 000

TaHe 3.24. Basic information on marine mammals connected to the marine environment in the Hoburgs bank
2 OK aARazl oyl Nyl 6{9noononyo
http://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=SE0330308]

Area assessment

Species Popuation type Conservation

Population* Isolation® | In total*
opulatio Statue solatio tota

Harbour porpoise
Phocoena phocoen:
*Estimation of the species population size and density in relation to the national population; class rangesx A: 1005 M piz X
.Y Mp X HLIXH LB mirY FNBF F3a83aYSyid F2N) L2LzZ FGiAz2y 5 0&LISOA
2Classification scheme for the conservation status assessmergxeéellent; B, good; Cg average or reduced consetian
status
SClassification $'eme for the isolation assessment: A: population (almost) isolated; B: population not isolated, but occurring
at the peripheries of the species range; C: population not isolated within a large area of occurrence
“Classificatio scheme for the general asse®ent: Aq excellent; B; good; C; significant

3.7.3 Wildlife corridors

A wildlife corridor, pursuant to the Nature Conservation Act of 16 April 2004 (Journal of Laws of 2004,
No. 92, item 880, as amended), is an area enablingniilgeation of plants, animalsrdungi. A network

of wildlife corridors connecting the European Ecological Network Natura 2000 in Poland was
developed in 2011201], however, no wildlife corridorfor the PMA were indicated thene. Krostet

al. [237] emphasise the necessity to indicate wildlife corridors for the benthic organisms. However,
this is a relativly poorly recognised issue. There are also no relevant studies on the Southern Baltic in
that smpe.

Migrating C B B B

According to the general classification of the migration system of aquatic and wetland birds in Eurasia,
Poland, including its marine areas, is locatedhini two large flyways: the East Atlantic and the
Mediterranean/Black Sea flyways. The migratiantics, as well as flyways of seabirds in the Baltic
region are very poorly recognised. In summer (July and August), the flight of sea ducks (mainly the
commam scoter males) from the Gulf of Finland in the direction of the moulting grounds located in the
Danish straits is observed. They are accompanied by the common eftemaieria mollissimjaand

velvet scoters, however, the abundance of these two species is much lower than that of the common
scoter. These birds make a stop in the sea areas of theh8ouBaltic only in exceptional cases. The
period of seabird autumn migration is very extedda time. Starting in August, a series of water bird
species can be observed within the PMA. Some of them are only passing and do not winter there (e.qg.
the ternsof the Sternaand Chlidoniaggenera), others are observed throughout the entire migration

and wintering periods (sea ducks, razorbills, divers, grebes). In spring, large flocks of sea ducks (long
tailed ducks, velvet scoters and common scoters), whicketreowards feeding grounds, make a stop

in the Polish zone of the Baltic S&FJ.
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Also for the marine mammals occurring in the Southern Baltic, no areas that could meet the criteria
for wildlife corridors can be identified.ofh seals, as well as porpoiseavel in search of food with no
preference for specific routes.

3.7.4 Biodiversity

3.7.4.1 Phytobenthos

There are no phytobenthic species present in the Baltic Power OWF Area
3.7.4.2 Macrozoobenthos

On the soft bottom (sandy sediment, graval) the OWF Area (1 NMjhe presence of
25macrozoobenthic taxa was confirmed, which belong to 6 clagsesozoans (Hydrozoa), bristle
worms (Polychaeta), Hexanauplia, Malacostraca, Bivalvia, Gymnolaemata, simgleasubclass of
Oligochaeta and a groug priapulid worms (Priapulida). This diversified benthic macrofauna contains
a group of absolutely constant species, which includes the polychadsesifzellerissp. andPygospio
elegan3 and the Baltic clamL{mecola balthich antinella Bylgides saryiand Monoporeia affinis
characterised by a wide range of tolerance to environmental facRygospio elegansad the largest
share in the dominance structure of the macrozoobenthos abundance on the soft botttme OWF
Area (1 NM), and the Baltic claiirfecola balthicghad the largest share in the biomass. On the hard
bottom (boulders, stones), 16 taxa of invertebrate macrofauna were recorded, which belonged to
6 classes: hydrozoans (Hydrozoa), bristle wertRolychaeta), Hexanauplia, MalacostracaalBia,
Gymnolaemata, and a single subclass of Oligochaeta. In the abundance structure and biomass of the
macrozoobenthos on the hard bottom, the bay muss&ytilussp.) was dominant.

The taxa identified are th representatives of the invertebrate macrofaa typical and commonly

occurring in the open waters of the Southern Baltic. In comparison to the results of the

Y ONRT 220Syi(iK2a adNBWSea 02y RdzOGSR 38 i ka2l R ISRy
II [382 and MFW Baltica2[7/] [subsection 3.7.1.3, the results of quality structure of the
macrozoobenthos community in the Baltic Power OWF Areasimilar, characteristic of the shallow

and medium deep seabed (up to 50 m b.s.l.) of the Eastern Gotland Béthiouit any distinguishing
characteristics in terms of composition and taxonomic diversity.

3.7.4.3 Ichthyofauna

The analysis of the catch results and catch efficiency for the fish comniningiting the OWF Area
demonstrates that the area is typical for the Southern Baltic in terms of species diversity, with a distinct
prevalence of cod and flounder in demersaiotees and of herring and sprat in pelagic catches.

In total, 144 fish specieincluding 97 marine species, 7 migratory species and 40 freshwater species,
were recorded in the Baltic Se4l[1]. The fish species prevailing in the deeper waters of the western
Baltic Sea are cod and flounder in the demeesale and herring and sprat in the pelagic zob®, [

221, 460, 189|.

According to CIER4(], a maximum of 44 fish spes live in the open sea area, including the species
occurring inthe coastal and transitional waters.

A total of 22 fish species were observed in the Baltic Power OWF Area during surveys. In the case of
ichthyoplankton, the roe of two fish species andvie belonging to 11 taxa were caught. Throughout

the entire surey period, sprat had the most significant share in the total larval abundance (92.1%) of
the total larval abundance of all species, followed by gobies (4.5%) and flounder (1.6%). The larvae of
the remaining 8 species, such as the common sea snail, thenhetihe ammodytids, the fourbeard
rockling, the shorthorn sculpin, the longspined bullhead, the rock gunnel and the European plaice were
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significantly less numerous (from 0.9% to 0.05%).rigyselagic catches, 9 species of fish were caught,
99% of whichwere the sprat and the herring. The presence of single specimens of garfishsthinesl
stickleback, great sand eel, anchovy, flounder, lumpfish and lesser sand eel was confirmed. During
demersal fish catches, fish belonging to 13 taxa were recorded.flbbader and cod dominated,
whereas other species constituted a smaHldagch (great sand eel, plaice, shorthorn sculprin, pogge,
fourbeard rockling, turbot, herring, viviparous eelpout, tifg, common dab).

3.7.4.4 Marine mammals

Three species of marine mammals may occasionally occur in the Baltic Power OWF Area: the harbour
porpoise Phocoena phocoefpathe grey sealHalichoerus grypysand the harbour sealPhoca
vitulina). Additionally, theres a low probability of observing¢ ringed sealRusa hispida For marine
mammals, the Baltic Power OWF Area may be only a place of temporary passage in search for food.

3.7.45 Seabirds

The species diversity of seabird communities observed in the Baltic PaerAtea varied depending
on the sason, in which the observations were conduc{@édie 3.25).

During the autumn migration period, the presence of 15 species in the OWF Area including the buffer
zone wagonfirmed. The most numerauof the species was the loigiled duck constituting 49% of

all the birds observed. Three other species had a share of at least 1% in the entire bird grouping,
namely: the common guillemot (17.3%), the razorbill (13.5%), haddngtailed duck (11.2%)lhe
remaining species were much less abundant, and their joint abundance recorded during all nine
inspections did not reach 100 birds.

In winter, the presence of a smaller number of species was recorded in comparison to thenaut
migration period, i.e. %Species. The loniled duck was definitely the most numerous species
wintering in this sea area, constituting 88.9% of the entire bird grouping. No other species exceeded
a5% share in the grouping.

During the spring migraih period, the presence oRlseabird species was confirmed in the OWF Area.
The most numerous of the species was definitely the@ilgd duck constituting 92.2% of all the birds
confirmed. The share of 1% in the grouping was also exceeded by theillg20886) and the European
herring gull (2.5%). The remaining species were scarce. Moreover, 15 species unidentified as to the
species were recorded in that period.

In summer, the presence of 8 seabird and water bird species rarely encountered at seiacawtye
coast was recordedn the Baltic Power OWF Area. The European herring gull and the common
guillemot were the most numerous species.

Tale 3.25. Number of species and the most numerous seabird species observed in the BaltiOMdwArea
in individual pheonological periods
Autumn migration . . . Spring migration .
Parameter 9 Wintering period pring mig Summer period

period

period

Number of species

15

9

12

8

Most abundant
species

Longtailed duck,
common guillemot,
razorbill, European
herring gul

Longtailed duck

Longtailed duck,
razorbill, European
herring gull

European herring
gull, common
guillemot
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3.7.5 Environmental valorisatioof the sea area

The environmental valorisation of a particular sea area can be based on significant differencet presen
within this area, in the context of both abiotic conditions, usually habiaming, and the resultant

biotic conditions. Appropriatbabitat conditions (type of seabed, quality of seabed sediments, depth,
photic conditions) have a direct impact on tlmganisms that inhabit them, which either live
permanently in such conditions or use a particular area temporarily.

The results of theamprehensive environmental surveys conducted for the purposes of the EIA Report
demonstrate that the OWF Area is in thjority of cases homogeneous in terms of abiotic conditions.
As a result, sections of sea areas with different natural values cannotimated.

The only element of the environment differentiating the OWF Baltic Power area, which can be used
for its valorisation, is the depth of the sea area. It changes from 32 m in the southern part of the area
to 45 m in its northern part. As a resuh winter, the shallowest, southern section of the Baltic Power
OWF Area is characterised by greater concentratafrseabirds (the longgiled duck and the velvet
scoter). This is due to the fact that in the sea areas with smaller depths, benthivanimals can
obtain food using less energy, which is more beneficial for them. Therefore, it can be indicated that
the southern part of the Baltic Power OWF Area is characterised by greater natural values due to more
favourable conditions for the stay diis species of birds in comparison to the other parts of the area.

3.8 Cultural amenities, monuments and archaeologicas ©ihd objects

There are no underwater cultural heritage objects in the Baltic Power OWF Area.

At a distance of approx. 1 km east of tBaltic Power OWF Area, a wreck is located, which has the
status of a war grave MS Wilhelm Gustloff. Pursuant to ttgisposition no. 9 of the Director of the
Maritime Office in Gdynia of 23 May 2006 on the ban on divining at shipwcesks graves (Oftial
Journal of the Pomeranian Voivodeship of 2006, No. 26, item 1277) to protect its property against
looting, as welbls to protect the marine environment, it is forbidden to dive within a radius of 500 m
from the location of the shipwreck.

During geoplgsical surveys conducted in 2019 in the Baltic Power OWF Area, the presence of 5
shipwrecks, including 2, which had lpegreviously identified and 3 so far unidentified, was confirmed.

The newly found wrecks, in accordance with the applicable laws, wpogtesl as potential objects of

dzy RSNB I G SNJ Odzf GdzNF¥ £ KSNARGEFIAS (2 GKS t2Y,$hNl yAly
al NAGAYS hFFAOS Ay {0dzla|l FYyR (GKS | @RNRBINIF LIKAO h
EIA Report, the conservati@ervices have not made any decision whether the shipwrecks reported

shall be subject to any special protection. Theligant assumes that if these wrecks are subject to

special protection, in places of their location and in the direct special avoidancedure zones, no

operations related to the construction and exploitation of the Baltic Power OWF shall be conducted.

3.9 Usage and development of the sea area and material goods
3.9.1 Shipping

The Baltic Power OWF Area is characterisgd low degree of use for the purposes of navigation
(Figure3.18).
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Figure3.18.  Shipping routes around the Baltic Power OWF Area,cregctions of routes, the possible

modification of which requires international agreements and an approval by the IMO [Source:

internal materials based on AIS data]

Currently, a regular shiging route uns across the Baltic Power OWF Area, which connects the ports

2F GKS .Fr@& 2F DRIZzal 6A0K (KS

C2NYK2EY {ONF AGEZ

carriers)(Figure3.18). In 2013, 398 vessels (merchari3%, tankrs¢ 17.5%, otherg 22%) used this

route [470]. The AIS data demonstrate that in the years 2189 \essels travelled approx. 600 times
using this route across the OWF Area. For many years, this route has been an elementedh

water D route of strategic significance (for large tankers and LNG carriers) planned by the Polish
maritime administrationDue to the location decisions for the construction of the OWF (PSzW), the
Maritime Office in Gdynia has modified this rouss part of the work on the project of the Spatial
Development Plan for the PMA at a scale of 1:200 000. The route, after the SDE&dhoved, will
bypass the Baltic Power OWF Area from the east. As a result of the change, the route will be slightly
extended, which will translate to some degree into negative phenomena proportional to the change
in its length, i.e. increase of cosimd prolonged shipping time, increased emissions;(QQ, S§)

NQy), increased probability of breakdown and accidents (il assumption that the probability is

proportional to the route travelled).

South of the Baltic Power OWF Area, there is a senwd intensively travelled regular shipping route
leading from the Danish straits to the Polish and Russian ports of th&é&auBaltic. In 2013, 6686
vessels (16.7%tankers, 44.4% merchant, 1% passenger, specigl6.7%and otherg 30.6%) used

this route B70. The AIS data demonstrate that in the years Z{PIR9 vessels travelled approx.
16000 times using this route. There is a vessel traffic separatibarae binding on this route, which

is based on two sectiors S gRowy and Ustk@Vl N2 & O 6t AfSOR
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North of the Baltic Power OWF Area, there is a regular shipping mnnecting Klaipeda with the

ports of the Southern Baltigml A yf & Ay | 6 Ay 2vid@dn.GtAsSnostlyyused ylcargb y A G 1
train ferries (MukragKlaipeda) and cargo ships. In 2013, 893 vessels (4.E&kers, 38.5%¢
merchant, 1% passenger, lgh-speed crafts; 23% and othe 32%) used this routed(. The AIS

data demonstrate that in the years 2048019 vessels travelled approx. 1700 times using this route.

The Baltic Power OWF Area is used to a small extent byat@nal vessels.

3.9.2 Fishing

Activity related to the fishing industry is carried out in the Baltic Power OWF Area. This activity was
characterised on the basis of the data collected as part of the National Fisheries Data Collection
Programme (NFDCP), basattbe source data derived from the catch reports of fishing boats taking
into account the location of catches (fishing square or geographical position), fish species, month of
catches and type of vessel (vessels with a length of up to 12 m and exceedng 12

The criterion of 12 m was assumed to differentiate between the vessels, which can be classified as
vessels of coastal fisheries in accordance with the provisions of the Council Regulation (EC) No.
1198/2006 of 27 July 2006 on the European Fisheriad.HAthe data from the catch reports may differ

from the landing (final) data, however, adopting them as a basis was necessary for implementing
ageographical distribution of the fishing activity. Any possible differences are insignificant and do not
affect the conclusions reached. The analysis includes a review of the catch data from the years
2014¢2018. The value of catches was estimated on the basis of the average annual prices of the first
sale of individual species of fish and the volume of catcheee &iore detailed data on the catches of

the fishing fleet are available for the fishing square areas (surface area of approx. 3@batrdo not
coincide with the OWF Area, the following was taken into consideration to determine, with the
greatest posdily accuracy, the impact of the project within the area of the OWF itself (Development
Area specified in the PSzW mFW/6/12 as amended):

9 for fishing boats exceeding 12 m in length, equipped with a Vessel Monitoring System (VMS),
the daily catch volume &as assigned to a particular fishing square or the OWF Area on the basis
of the proportion of the number of vessel position reports proviggthin a particular fishing
square or in the OWF Area to the general number of VMS reports within a day;

9 for fishingboats up to 12 m in length, for which VMS data are not available, information on
the catches in the area of the Baltic square were used|ewkhe estimation of the catch
volume in the OWF Area was carried out taking into consideration the relative shédne
area covered by the OWF compared to the total surface area of the fishing square. With this
simplification, the possible diversifitan of the catch volumes within a particular fishing
square (for example, due to the differences in depth or typseabed) is omitted, however,
it is the only one possible enabling more precise reference to the location of the fish caught.

The Baltic Poer OWF Area is located unevenly within the four fishing squares: N8, O8, N7 and O7
(Figure3.19, Talle 3.26).

Pagel49of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

& M9 N9 09 ”
T Fv/» ----------------------------------- |
M7 N7 | o | .
gH =1 Fishing squares 1 I | ‘\ |
{ Foo.tprint area . *——77—---_’_., |
= ‘B:::s:::‘w:;:ia according to N 6 i )

Figure3.19.  Location of the Baltic Power OWF Area against the background of fishing squares

TaHe3.26. Surfacearea covered by the Baltic Power OWF Area (1 NM) in individual fishing squares used in
calculations of catch volumes of vessels with a length of up to 12 m

Fishing square Fishing square surface covered by the OWF Area (1 NM) [%]
N8 17.93

o8 12.89

N7 237

o7 0.04

Total 8.29

3.9.2.1 Volume and value of fish catches

The total volume of fish catches in the area of the four squares analysed amounted to approx.
133tonnesin 2018, which constituted only 0.1% of the total volume of the Polish Baltic catches carried
out by the Polish fishery that year. In 2018, the Polish fishing fleet conducted catches within 121 Baltic
squares located in the Polish economic zone and wiirsquares outside that zone. The value of
catches amounted to approx. PLN 587 000, whicloatied for 0.3% of the total value of landings
from Polish catches in the Baltic Sea. The average -anuitial volume and value of the share of
catches from the @ea of four fishing squares in total Baltic Sea catches in the yearg 2014 was
0.2% and @% respectively. In the years 2@P4918, the estimated volume of catches (for the vessels
with a length up to 12 nq calculatedon the basis of the proportion dfie surface area covered by the
OWF in each fishing square and on the basis of the VM, datavessels with a length of more than

or equal to 12 m) carried out in the OWF Area was on average 10.5 t with a value of PLN 54 000.
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The vessels registeredtime ports nearest to the area analysed have the highest share of volume and
value of catchesanducted in the area of four fishing squares analysed in relation to the total catches

in the Baltic Sea. In the years 2@28018, those were mainly the vesselsirda 8 § SNBR Ay _Sol

The area of the squares analysed is charactetiseallow fishingroductivity. In the years 2012018,

the average volume of catches per koarried out in the area of the four fishing squares was Rg0

with a value of PLN 88 This constituted only 6% (13&4n terms of value) of the average PMA
productivity, which vas 2.90 7 1A G K | @I f dzS 2 T 2inh fhédyearsdoalyseK Zhaza | y R
highest productivity was recorded in the area of the O8 square, in which a sha#4), nortkeastern

part of the OWF Area is located, which was followeddwyel productivityvalues in squares N7, O7

and N8. Of the 123 Baltic squares situated in the PMA (partially or entirely), the O7 square occupied
adistant 93" position in terms 6 catch volume per kiof the surface area.

The average share of fish caughthe years 204¢2018 in the area of squares located in the region

of the planned project in relation to the total Polish catches in the Baltic Sea was minimal and equalled
0.2% and for the surface area of the OWF itself was close to zero (0.01%)siAgalye relative
significance of the area of fishing squares, which are to be partially occupied by the OWF Area, as the
location of catches for fishing boats registered in vasiports, it can be seen that it plays a noticeable

role only for the boats3 I A & (i S NX4R%)TsHe 3.2%9) 6Fbr the boats registered in other ports,
catches conducted in the area of the four squares analysed can be considered negligible, their relative
volume did not exceed 1% for any of the squafels average intte years 20142018). The area
analysed was ddimilar low significance in terms of value in the years 22048. The significance of
0KS F2dzNJ aljdz- NB&a FylrfteasSR gta y20A0SIofS o1om:0
vessels registereih other ports, the share of catch value foe area of theN8, N7, O8 and O7 squares

in the total catches did not exceed 1%afe 3.28).

Tale 3.27. Average volum§t] of catchesn fishing squares N8, N7, O8, O7 in the years@11B, in reference

to the average value of the Polish catches in the Baltic Sea as divided into fishing boat registration
ports and their sizes [Source: data from the National Fisheries@alection Pogimme]

q q 0,
NG SIACS | i poer OWE Avet e [
Port Baltic In the fishing | In the OWF
<12m|>12m 'I[(r;tal <12m|>12m 'I[(r;tal Sea squares Area
_Sot 12.4 91.4 103.8 |0.9 3.2 4.1 2478.7 4.2 0.2
2 0k R&&00.0 76.9 76.9 0.0 0.0 0.0 16 159.1 | 0.5 0.0
Ustka 16.6 25.7 42.3 2.7 1.9 4.6 42 287.0 (0.1 0.0
51 Asys 4325 0.0 325 0.1 0.0 0.1 5664.1 0.6 0.0
| 6AYy 2dz24.1 2.9 7.0 0.7 0.0 0.7 4019.2 0.2 0.0
Hel 0.4 1.9 2.2 0.1 0.0 0.1 359129 | 0.0 0.0
Y2026 NJ|05 1.8 2.3 0.1 0.1 0.2 11645.6 |0.0 0.0
51 ND2g 228 0.2 29 0.0 0.0 0.0 951.3 0.3 0.0
Other 1.8 0.0 1.8 0.8 0.0 0.8 18 299.7 | 0.0 0.0
Total 71.0 200.7 2717 |5.2 5.3 10.5 137 417.9|0.2 0.01
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Tale 3.28. Average value [in thousands of PLN] of catches in fishing squares (N8, N7, O8, O7) and in the Baltic
Power OWHRrea in the years 20%2018 in reference to the average value of the Polish catches in
the Baltic Sea as divided into fishing boat ségition ports and their sizes [Source: data from the
National Fisheries Data Collection Programme]

q 0 0,
:lghll\r:?s gugajr(e)s? Baltic Power OWF Arei The Pereentage share %)
Port Baltic | |n the fishing | In the OWF
<12m |>12m |Intotal | <12 m |>12 m In Sea squares Area
total
_Sot 38.0 356.5 [3945 |22 12.8 15.0 5274.4 7.5 0.3
Ustka 93.0 156.8 |249.8 |14.6 17.8 325 25905.1 |1.0 0.1
2 5 R&E&ATO0.0 111.0 111.0 0.0 0.0 0.0 51773.3 |0.2 0.0
51 A6y s 41056 |0.0 105.6 2.7 0.0 2.7 7913.4 1.3 0.0
| A Y Dded 11.7 6.9 18.7 1.9 0.2 2.0 6609.9 0.3 0.0
51 ND2g224 9.4 11.8 0.4 0.4 0.8 48 067.6 | 0.0 0.0
Y2020 NJ|6.6 0.7 7.3 0.3 0.0 0.3 13330.5 |0.1 0.0
Hel 2.3 3.7 6.0 0.3 0.0 0.3 37235 0.2 0.0
Other 10.5 0.1 10.6 0.1 0.0 0.1 43 466.9 | 0.0 0.0
Total 269.9 |645.2 |915.1 |22.6 31.2 53.8 206 064.6| 0.4 0.03

The volume and value of fish catches in individual fishing squares, in which the OWF Area is located, is
diversified. As can be seen in Figlfaure 3.20), the volumeof catches inhe squares analysed has

been changing throughout the years, with a visible downward trend. This was due mainly to the
deteriorating state of cod stocks, particularly evident in the coastal zone.
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Figure3.20. Volume [t] and value [PLN] of the catches carried out in the fishing squares N8, N7, 08, O7
[Source: data from the National Fisheries Data Collection Programme]

The main fish species caught witlire six squares analysed the years 20142018 were cod and
flounder (Talde 3.29), corresponding to 40% and 28% of the total catch volume, and 56% and 12% of
the value of fish caugh{Figure3.21). The remaining share was constituted by other,festnong which
herrings, sprats, sea trouts and turbots dominated.

Tale 3.29. Volume and value of fish catches in the fishing squares: N8, N7, O8, O7 in the yeg2d2814
divided into more significant spies [Source: data from the National Fisheries Data Collection

Programme]
Year
Species Catch parameter
2014 2015 2016 2017 2018
Flounder Volume [t] 126.7 75.0 56.5 50.7 62.9
Platichthys flesus | value [in thousands of PL| 174.5 104.9 75.6 82.8 101.9
Cod Volume [f] 141.9 199.6 85.0 74.0 45.5
Gadus morhua Value [in thousands of PL| 663.3 901.5 408.4 368.0 230.3
Volume [f] 61.7 163.8 27.9 162.2 25.2
Other* -
Value [in thousands of PL| 134.4 257.0 228.6 589.4 254.8
Total volume [t] 330.3 438.4 169.4 2869 133.6
Total value [in thousands of PLN] 972.1 1263.4 712.6 1040.2 587.0

*Mainly herring, sprat, sea trout and turbot
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Figure3.21.  Species structure in the catches in the area of N8, N7, 08, @1y f&juares in the years
2014¢2018 [Source: data from the National Fisheries Data €ule Programme]

In the period analysedwith the exception of 2018 (which was due to the gradual transfer of cod
catches by larger vessels to deeper waters), the wegtrity of catches, both in terms of volume and
value, were conducted by fishing boats with a total length exceeding (Ratie 3.30). This was due
both to the prevalence of large vessels, as well as their higher fishing capatig/years 20142018,

the share in the volume and value @ftches of this vessel group was 74% and 71% respectively.

Tale 3.30. Volume and value of catches in N8, N7, 08, O7 fishing squares in the§&&2018, as divided
into fishing boat lengths [Source: data from the National Fisheries Data Collection Programme]

Catch Vessel group by length Year
parameter | [m] 2014 2015 2016 2017 2018
<12 100.0 81.3 42.4 65.8 65.3
Volume [t]
X M H 230.3 357.1 126.9 221.1 68.3
Value [in <12 284.4 280.1 150.0 276.0 359.0
thousands of
X M H 687.7 983.3 562.6 764.3 228.1
PLN]
Total volume [f] 330.3 438.4 169.4 286.9 133.6
Total valugin thousands of PLN] 972.1 1263.4 712.6 1040.2 587.0

The subtantial decrease in th catches in 2018, especially for vessels exceeding 12 metiesgth,

had two causes. The first one was a significant reduction of cod catches conducted in the area analysed
(which also took place in other regions of the Baltic)@ea concerned mainlyessels registered in
_SoFd® 5SONBIAS A yseddy thedrgdiced catthds oft hieréing, wkidh dzas purely
coincidental, since one of the pelagic boats was not active that particular year.

The calculation results for cateielumes in individudishing squares and values of catches conducted

in the OWF Aga are presented in the tabl@able 3.31). As has been mentioned before, the value of
catches in the OWF Area for vessels exceeding 12 m in lemgtialculated propwionally to surface

area, which will be covered by the OWF Area (the area specified in the permit PSzW No. MFW/6/12 as
amended including the buffer zone with a width of 500 m) in a particular fishing square. Whereas, for
the vessels wifh a length exceedigor equal to 12 m, the value of catches in the OWF Area was
calculated on the basis of the VMS records. In 2018, the estimated value of fish caught in the OWF
Area was approx. PLN 31 000. Catches of the highest value were carried0u¥i(PLN 83 000).
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Table 3.31. Value of catches in the N8, N7, 08, O7 fishing squares in the year@0&4and the estimated
value of catches in the Baltic Power OWea [Source: data from the Nationakleries Data
Collectdbn Programme]

Value of catches in the Estimated value of catches in the
Vessel group Fishing | fishing squares Baltic Power OWF Area
by length square |[in thousands of PLN] [in thousands of PLN]
Im] 2014 (2015 | 2016 {2017 | 2018 | 2014 |2015 |2016 |2017 |2018
N8 71.0 |[1459 [36.5 |76.5 |44.4 |12.7 26.2 6.5 13.7 8.0
08 76.0 [12.9 2.6 34.3 111.3 /9.8 1.7 0.3 4.4 14.4
<12 N7 123.4 | 103.6 [104.5|158.1 |150.2 |2.9 2.5 25 3.7 3.6
o7 140 (178 |64 7.0 53.0 |0.0 0.0 0.0 0.0 0.0
Total | 284.4 | 280.1 | 150.0 | 276.0 | 359.0 | 25.5 30.3 9.4 21.9 25.9
N8 74.6 |635 1154|1734 |12.2 |54 16.0 23.0 29.6 35
08 163.6 | 370.0 |116.7 | 340.1 |48.6 |13.4 10.2 7.5 27.0 1.6
M N7 166.6 | 204.8 |136.1|113.0 |76.2 |3.7 4.5 6.4 4.1 0.0
o7 283.0 [ 345.0 |194.4|137.8 |91.2 |0.0 0.0 0.0 0.0 0.0
Total | 687.7 | 983.3 | 562.6 | 764.3 | 228.1 | 22.5 30.7 36.9 60.7 5.1
Total 972.1 | 1263.4| 712.6 | 1040.2| 587.0 | 48.0 61.0 46.3 82.6 31.0

The analysis of the fish catch monthly variability in the OWF Area demonstrates a concentration of the
fishing fleet mainly in the wumn season (SeptembeDecember)(Figure 3.22). In the years
2014¢2018, 50% of the catch value (PLN 2.3 m) was from those months, out of which 70% (PLN 1.7 m)
were cod catches. Due to the protection of cod, the lowest catchdwimegion analysed we in the
summer season (JugAugust). h the years 20142018, as little as 14% of the annual catch value was
from that period.
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Figure3.22.  Monthly value of catches [in thousandsRifN] in the area of 8¢0N8, N7, 08, O7 fishing squares
in the years 2014, 2016 and 2018 [Source: data from the National Fisheries Data Collection
Programme]

In the catches conducted in the OWF Area in the years @&II¥B, mostly set gear (gillnets and
londines) was used, folleed by bottom trawls and pelagic trawlsixed gear (mainly cod gillnets) had
a 50% share in the total catch volume from the area of the four fishing squares. While, the share of the

Pagel550f 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

bottom trawl catches was 21%. The use of set gathizvthe squares cowed by the OWF Area was
systematically dcreasing in the years 2042018, while in the case of bottom and pelagic trawls it
varied (Figure3.23). Both types of gear are used for catching cod, which explalhsthe changes
obsened. However, as mentioned above, the fishing performance of vessel fishing with the use of
pelagic trawls should be considered as largely random and dependent on the activity of individual
fishing boats in the area analysed.

200000
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140 000 ~
120 000 -

M gillnets, longlines
—
*, 100000 H~

W bottom trawls
80000 A [ pelagic trawls
60 000 -
40000 A

20000 ~

U .
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Figure3.23.  Volume of catches conducted using particular type of fishing gear in the area of the N8, N7, O8,

O7 fishing squares in the years 2Q2@18 [Source: data from the National Fisheries Data
Collectbn Progamme]

The seasonalitpf fishing was mainly influenced by the activity of larger fishing boats, with a total
length exceeding 12 m, which was patrticularly evident in the autunmter seasor{(Figure3.24). The
catches of vesselsith a total length ofup to 12 m indicated lower monthly variation, although with
avisible increase in catch volumes in the spring period, Mahehe.
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Figure3.24.  Volume of catches in the area of N8, @8, O7 fishing squasen the years 2012018, as divided
into fishing boat types regarding their length [Source: data from the National Fisheries Data
Collection Programme]

3.9.2.2 Sizeof fishing effort

In the years 201¢R018, fish catches were reported in theea of the N8, N7, Q&7 fishing squares

by 56, 59, 42, 56 and 54 vessels respectively, compared to a total of 799, 767, 779, 751 and 736 active
fishing vessels conducting ca&shin the Baltic Sea. Fishing vessels with a length exceedimg 12
prevailed,with an average of @ share in the entire period analysed; 40, 49, 34, 37, 30 vessels
respectively in the years 2042018.

In the years 201€R018, the total fishing effort (mesaured by the number of fishing days) in the area

of the four squares equallefdom 644 days in 201t 314 days in 2018-igure3.25). The most visited
square was the OFquare (250 days in 2014 and 267 days in 2015), followed by N7 (254 days in 2015).
The relative significance of the area of the four sgsaanalysed in the tat fishing effort of the Polish
fishing fleet conducting catches in 2018 in the Baltic Sedl (Bhusand days) was negligible and
equalled 0.5%.
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Figure3.25.  Number of fishing daysithe area of the Na\7, 08, O7 fishing squares in the years 22048
and the remaining fishing regions of the Baea [Source: data from the National Fisheries Data
Collection Programme]

3.9.3 Other developments

There are no structures permanently fixedtte seabed in the OWArea. There are also no licenses
issued for the prospection, exploration and production of hydrocarbons from subsea deposits. The
prospectiorgexploration licenses applicable for this area a few years ago expired in 2016 and until the
date of the submissio of this EIA Report have not been renewed. The applications submitted for the
SDPPMA project also do not concern the Baltic Power OWF Area.

3.10 Landscape, including the cultural landscape

The location of the Baltic Power OWF covers &aaituated approx. 2@ 34 km away from the land.

The landscape varies depending on the weather conditipdsring calm days the sea is calm and
monotonous, while with the increased wind strength, reduced insolation and increased cloudiness and
humidity, including precipitabn, the sea state, wave motion and air transparency also change. Water
vapour hangs above the water, which further reduces visibility, thus making it difficult for the observer
to determine the point of contact of the sea and the skythe horizon.

Landis visible rarely from the Baltic Power OWF Area.

People are rarely present in the Baltic Power OWF Area. Important regular and planned shipping routes
run across the Baltic Power OWF A(Emure3.26) and within its region at alistance of from several

to several dozen kilometres. The routes are used by oil carriers, container ships, cargo and train ferries,
as well as passenger ferries, passenger and cargo shiighténmes, tankers and other. A proposedwe
north-eastern shippig route corridor runs north of the Baltic Power OWF Area, however, it has not
been established yet. Additionally, the SDPPMA project also foresees that part of the shipping will be
redirectedfrom the southern to the northern side tiie Baltic Power OWArea.

The Baltic Power OWF is located in parts of the four fishing squares and the movement of fishing boats
takes place therdFigure3.19). Other closest forms of land development are the areas subject to
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concessions for prospeicty and identification of crude oil and natural gas deposits, and the nearest
oil rig BaltieBeta is located at a distance of mdten 50 km, i.e. outside the scope of visibility from

the Baltic Power OWFigure3.26).

It was estimated that in the years 204819 within a 50 kmane from the OWF Area, there were
more than 200 vessels present daily, which remain in the zone of the OWF visibility from aboard

avessel (which is appro%0 km) fo up to several hours.
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Development and use of the surrounding sea area; geskctions of routes, the possible

modification of which requires international agreements and an approval of thE 8\éa by the

IMO [Souce: internalmaterialg

The narine cultural landscape includes the anthropogenic development and use of both the sea and
the seabed, which is available only to divers and the operators of underwater vehicles. The Baltic Sea
landscapes not subject to clssification, and only for thBALANCE projedBaltic Sea Management

Nature Conservation and Sustainable Development of the Ecosystem through Spatial Blanning
(2005%;2007) a concept of submarine landscapes has been developede Batltic Power OWF Aae

and within its region, therare no fixed elements of land development.

Within the zone range of the potential impact of the OWF on the landscape, there is an area of Iand

Ff2y3 |

aSOiA2y FTNRY ! a

{ir the edstyDué t& Be shapeiafl thelc@astaN|

zone, tre Baltic Power OWF can be seen from the beaciong this section. According to the physico

geographical division of Polan2268 >

GKA& A&

i K S h §otisgtutes & dafro Strip/oR | & ( =

land along the shore of the Baltic Sea. This area is characterised byt-glgmal relief. Dune
embankments are present here with a height from a few to several dozen meters above sea level,
overgrown with forest, obscurmthe view of the sea, as well as swamps and wetlands, and coastal
lakes with sandbars from the sea sideeTandscape is diversified with narrow valleys of watercourses
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debouching into the sea. Various protected areas, including landscape protectianlacased within

them, are present here. These are: the Protected Landscape é@eastal Belt west of Usig, the

nature and landscape complélk a i 2 2 | £in Ustika tRel Pkotected Landscape AéEastal Belt

east of Ustkez (G KS { U2 g A Zka the\dSatbskal Splyahdscapeé Reddrve, the Coastal
Protected Landscape Area, the Polish Coastal Land&aBe In exceptional weather conditions, the
Baltic Power OWF will be potentially visible along the section discussed from the elevated observation

LRAYGAaY G(KS /T 20LAyY2 fAIKGK2dzasSs RdzySa Ay GKS {

townsof ! ad|l I w2¢éezr _So6l FyR WHAGNItoAl Ds NI o
3.11 Population and living conditions of people

The population of the coastal districts in the Pomeranian Voivodeship, in the immediate vicinity of the
Baltic Power OWF Area, is characterised by a low birthrate anchgobijtive migration balance. In

the majority of the coastal municipalities suchlasi G { I oG 26y | YR Ydzy A OA LJ
Wicko and Krokowa, the complexes of onshore wind power stations already exist or are planned, due
to, among other things, vg favourable wind conditions. Coastal areas are characterised by multiple
tourist and recreational values, including those related to the use of the sea. They are the basis for the
income of a significant number of residents. This applies, for exampfeshtery, maritime tourism,

water sports and other human activities related to themediate proximity of the sea.

The Baltic Power OWF Area was subject to the prospection and periodic exploitation of aggregate
deposits. The exploration and prospectionsobsea hydrocarbon deposits have also been conducted
in these areas.

The theoreticdl determined centre of the Baltic Power OWF is located in the following distances from
the nearest ports:

1 _SaB2km;

1 20l Ré& aubmkeng 2
1 Ustkag 72.5 km;

T 51 NDOR@S km.

Due to the size of the transportation vessels and vessels used for th&wdion of the OWF, the
backup facilities for the construction and decommissioning of the Baltic Power&@Wbe potentially
f20FGSR Ay (KS LJ2 NI i&h age 130 RRanayfiom the/QWF DARtBeyiomentg K
another locatio for an installatio or service port cannot be excluded, but it may also be located in
one of the foreign ports. The selectiofithe location for the installation and service port is infloed

by many factors and is not the subjeuiatter of this analysis.

The OWF Area lscated partly in the area of important, commonly used and planned shipping routes
and fishery routes. Thegignificance for the Baltic Sea navigation is evidenced byuh#er of nearly
400 vessels, which used the Baltic Power OWF Area in 2019.

The Balic Power OWF Area is a place of fishing actiVitys area is situated in parts of the four fishing
squares O7, 08, N7 and N8. The issues related to fishery are desanitlethil in the subsectiod.9.2

To conclude, it should be emphasised that the Baltic Power OWF Area is of small significance to the
commercial and recreationalavigation, as well as fishery.
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4 Modelling performed for the pposes of the projecimpact
assessment

For the purposes of this EIA Report, modelling was carried out in order to:

1 obtain information on the extent of the suspended solids dispersion and tagicentration
in the water as a result of the work conductedttdisturb the seabedediments (Appendig
to the EIA Report);

1 obtain information on the range and intensity of the underwater noise generated during
installation and construction works (Appeix 3 to the EIA Report);

9 obtain information on the potential mmber of collisions fopassing seabirds with wind power
stations (Appendix 4 to the EIA Report).

Moreover, based on the results of seabird inventory, the modelling of their density in thes area
surveyed was performed. The results of this modelling aregores! in Appendix 1athe EIA Report.

The methods of the modelling of suspended solids dispersion, underwater noise propagation,
collisions with wind power stations as well as the conclusa@this modelling are briefly described
below.

4.1 Modelling of sapended solids dispgon and concentration

The source of suspended solids in the water are the works related to the preparation of the seabed for
the foundation of the OWF structural elemerasd the burying of power and telecommunication
cables. The coent of the suspended solids depends, amortigess, on the water depth, types of
seabed sediments and dimensions of the supporting structures installed.

The numerical model applied takes irocount the transport of suspended solids in a dynamic marine
environment during the conduct of underwatend dredging work on the seabed in the area intended
for the Baltic Power OWF project.

Performing calculations which take into account various fgr@anditions (wind, currents) enabled

the analysis of the effeadf these conditions on speciffrarameters of the suspended solids impact.
The method of performing the calculations enabled the selection of the least beneficial impacts for the
environment,i.e. the suspended solids impacts caused by the work relatéldet@onstruction of the

wind fam, which interfere with the marine environment the most. The results of the simulations
performed lead to the following conclusions:

9 during the weakest enviranental forcings, at the lowest wind speeds generating the lowest
current velocities (inthe orde? ¥ | F)Saéd, additibrélly, with the circulating nature of
currents with low velocities, the highest suspended solids contents occur;

1 the greatest extnt of the suspended solids impact occur at moderate windsgdihection of
which is constant ding the conduct of operations related to the preparation of the seabed
for a supporting structure;

f higher suspended solids contents (from a dozen to sevédl & y ) Wadd aflocal range in
relation to the place of thedredging work performance and dwot exceed a distance of
1200m;

1 avoidance of the cumulative impact related to the increase in the suspended solids content
during simultaneously conducted paratory work for two supporting structures is easy to
implementby introducing a restriction dahe possibility of simultaneous operation on adjacent
power stations;
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1 the cumulative effect does not refer to the increase in the suspended solids content for
different types of underwater work, since the times of the difiet activities causing the
sediment to be suspended in the water column and the periods of their suspension do not
overlap;

1 the greatest thickness of the newly formed sediments in the Idagburable scenarios
(current systems, work carried out in coessoils in shallower waters), adistance of 10@n
from the work site, do not exceed the value of 24 mm in the case of work related to the
preparation for the foundation or supporting sttture and 8 mm in the case of laying power
and telecommunicatiorcables;

9 the thickness of the nely formed sediments at a distance of 2000 m from the site of the work
carried out do not exceed 5 mm;

T the effect of accumulation of the newly formed sedimentaused by various anthropogenic
activities during the construain phase (preparatory work for émdations or supporting
structures and cable burying) is possible, however, cumulative impacts will be local and short
termed. Natural processes of sedimentgespension caused by storm phenomena (increase
in nearseabed arrents) will be responsible fahe changes in the thickness of sediments in
the Baltic Power OWF Area and outside of it during the wind farm exploitation phase;

1 moreover, in the least favoable scenario, the average thickness value of the sediment
formed due to the work related to thpreparation of the seabed for structures will not exceed
1.4 mm in APV and 1.3 mm in RAV within the entire Baltic Power OWF Area; the sediments
mobilised willbe natural and local;

9 the impact of suspended solids on the nm&rienvironment in the least faveable scenario
does not exceed 64 hours from the beginning of work in the seabed on a single foundation
(this condition is determined by the moment of reachithg negligible concentration, lower
GKFY wY:Y3Ii RY

1 the dredghg works conducted simultaneoustytwo locations 3 km apart, on the foundation
of supporting structures, do not affect each other in terms of suspended solids interaction in
the case of worlconducted in norcohesive soils and have a minimal effect ie tase of
cohesive soils.

4.2 Modelling of underwater noise propagation

Underwater noise will be emitted to the environment at each stage of the Baltic Power OWF
implementation. However, its greast impact is expected during construction due to the high lefel
noise generated during pileriding. Many marine organisms can be sensitive to underwater noise
(particularly fish and marine mammals) which propagates over long distances in the water.
Bahymetric and hydrological conditions have a decisive influesrcéhe propagation of underwater
noise, therefore, the modelling took into account the local bathymetric and hydrological conditions
measured during the surveys of the Baltic Power OWF Aresethss the data available for the Baltic
Sea area within a raas of over 150 km.

The analysig/as carried out for the most unfavourable scenario (piling of the foundation or supporting
structure with a diameter of 12.5 m) using the numerical modellingralerwater noise. On the basis

of the acoustic modelling, theones of sound impact (differedistances from the source of sound) on
marine mammals (seals and porpoises) and fish with a swim bladder and without a swim bladder,
which can be affected byhé permanent threshold shift (PTS), temporary threshold shifS)Tand
behavioural response (chge in behaviour), were estimated.
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The sound levels were also estimated taking into consideration the NRS in the form of a big bubble
curtain (BBC) placed arod the site of pile driving into the seabed. The curtain geresyat circle of
bubbles around theile driving site, which results in the reflection and absorption of the underwater
sound, and therefore, a decrease of the level of sound generated by.@imthe basis of the available

data from literature, the sountevel reduction by 13 dB was adeg for the application of NRS such

as the exemplary big bubble curtain (BBC).

The modelling results indicate that the propagation of sound depends on thesde@lpography,
which results in the differences in the directmif sound intensity. This isugitrated on numerous
maps, which show the horizontal propagation of sound. It can be clearly deduced from them that
sound levels are lower in the noriestern southern and southvestern directions.

Additionally, due to tlk possibility of a situation, iwhich simultaneous piling will take place in a sea
area in two or more locations within the adjacent OWFs, modelling was carried out to determine
potential cunulation of noise and its impact on porpoises, seals and fishth@nbasis of the
estimations coducted, it was found that what is significant for the size of impact is the number of
sources and not the distance between them.

The impact zones estimatedditate that for a single strike the hearing loss area involgipgrmanent
threshold shift (PTSjor both the porpoise and the seal, is located at a relatively close distance from
the sound source, 1.6 km and 0.1 km for the Baltic Power OWF Area, rigspecthe temporary
threshold shift (TTS) may occur at the diste of 9.1 km for the porpoisad 1.2 km for the seals. Up

to 85.4 km from the location surveyed, changes can occur in the porpoise behaviour, whereas, up to
12.6 kmc in the sea®. The behvioural criterion is based on the values which do not takeactmunt

the animal hearing sensiity, thus, they should be treated with caution.

With the use of NRS in the form of a BBC, the impact zones for a single strike decrease significantly.
Therange of PTS occurrence for the porpoise and the seal decréasks distance below 0.km.

While the TTS may occur at the distance of up to 1.7 km for the porpoise, and of 0.1 km for seals. The
behavioural response after the NRS application decreasttdistance of 15.6 km for the porpoise,

and 2.9 km for seals.

The impact ranges for repeateddriver strikes during piling are much greater than those obtained
for a single strike. Assuming that animals do not relocate durihgut exposure to nois impact in

the form of PTS for the porpoise and the seal carekpected at the distances of 42and 13.km
respectively for the Baltic Power OWF Area. The temporary threshold shift (TTS) will occur at the
distance of 129.6 km for the porpoise and 58 for the seals. The use of a NRS in the form of BBC
reduces gynificantly the impact range foepeated strikes, so that PTS ranges are less than 9.1 km and
0.8 km for the porpoise and the seal, respectively. The TTS ranges will decrease to 20 ken for th
porpoise and 6.1 km for the seal.

In the case of fish with axém bladder and without a swim &tider, the same threshold values causing

PTS and TTS are estimated for single pile driver strikes, which are 0.1 km and 0.4 km, respectively.
However, a behawural response should be expected at the distance of 66.8 Kishinvithout a swim

bladder and p to 150.1 km in fish with a swim bladder. The noise reduction system (NRS) will mitigate
the range of behavioural response up to 13.5 km for fish withoutiendwadder and 21.6 km for fish

with a swim bladder.

The estimges relating to the repeated pilériver strikes show the PTS in fish with a swim bladder and
without a swim bladder at the distance of 4.6 km and 0.8 km, respectively. The values decrease aft
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the NRS is applied to 0.6 km and 0.1 km, respectively. Thereace of TTS extends up to 2Bm for
both types of fish and decreases to 6.3 km after the NRS is applied.

It should be taken into account that impact zones for repeated pile driverestikiring piling were
estimated adopting the worstase scenarioThe current knowledge on the muwlation of sound
energy in animal organisms is scarce. Moreover, there is ajoomy discussion on some of the criteria
used when calculating the impact zaneelated to repeated strikes. Therefore, the results of moalglli
related to a series of soundgenerated as a result of repeated pile driver strikes during piling should
be treated with caution.

Detailed results of the modelling of underwater noise prgaton together with the description of the
model and methods ats preparation are included iAppendix 2 to the EIA Report.

4.3 Modelling of the risk of bird collision

Due to their size, wind power stations, both onshore and offshore, may generate a reigapiact in

the form of collisions of flying birds with the cooments of wind powerstations. This applies
particularly to the moving parts of a power station, i.e. a rotor with its blades. In order to determine
the collision risk expressed as a numbecalfisions anticipated, the basic model developed by Band
was tsed P5]. The model assumes that a certain proportion of the flying blpdpulation is within

the rotor range. To estimate the risk of bird collisions, quanti&atiata on migratory birds is reqait

as well as the informatio on the parameters of individual wind power stations and the entire wind
farm. It is assumed that the probability of a collision with a rotor depends on &lsize (wingspan

and wing area)blade range and angle, rotor speadd the speed of a bif@ fight. In the case of the
reduced visibility (low clouds, night, dense fog), birds are able to spot the OWF from a shorter distance
than in good visibility conditions, which results in a higtigk of collision. During analysbsth the

variant proposed P the Investor and the alternative variant were tested together with the different
ranges of the clearance height between the lower range of the rotor and the water surface. Among all
the spedes considered in this analysis, tlsggnificance of the collish risk was determined at
amoderate level for the common scoter and the crane. In the case of the common scoter, the
maximum mortality scenario assumes a collision of up to 7 individualsgaeon. For the crane, the
maximum nortality was estimated at aund 120 individuals in the autumn in the alternative variant,
while the models for the Applicant Proposed Variant indicate mortality of around 25% lower both in
spring and in autumn for all@arance ranges tested. The sigrifice of the impact such abéd risk of
collision for the longailed duck and the velvet scoter was assessed as negligible. For these species,
the estimated number of collisions concerns single specimen. In the casesé,gthe estimated
number of colli®ns, in the worsicase sceario, concerned over 70 individuals due to the very large
populations of species included in this category (estimated at more than 3.5 million individuals). For
the remaining species, the sifjnance of the impact was consider@egligible. The estimationf the
possible collisions in the case of cumulative impact was carried out by multiplying the results of the
collision risk modelled by 5.75. The coefficient was calculated from the propasfithe sum of the
capacity of seen OWFs (included in the cumative impact analysis) to the capacity of the Baltic Power
OWEF. For most species, mortality still remains at a very low level. The cumulative impact in the case of
the common scoter means maximum of 40 individuals collidingnd in the case of the cran
amaximum of 667 individuals in autumn, in RAV, and the risk is the highest for the clearances between
35and 50 m. In the case of cumulative impacts, it should be noted that due to gt fiajectory

(from north-east to uth-west and vice versa) it very unlikely that migratory birds will encounter
more than 2 OWFs on their way due to their linear arrangement along the-eesstaxis. It is,
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therefore, important, to emphasise that theumulative impacts represent a dadirately overstated
mortality should the birds actually encounter all the OWFs along their route. Hence, the significance
of the cumulative impact was still assessed as moderate in the case of cranes and common scoters.
The good condition of these spedip®pulations, even at the mamum collision mortality rates, will

not change. The negligible significance of the cumulative risk of collision was established for the long
tailed duck, common scoter, velvet scoter and gge

The detailed results of the callations for both the singl8altic Power OWF and for the case including
the cumulative impacts of the Baltic Power OWF and other existing, implemented and planned projects
are presented in Appendix 4 to the EIA Report.
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5 Description of the environmentahpact anticipated if the pject is
not implemented, taking into account the available information on
the environment and scientific knowledge

Failure to implement the project consisting in the construction and exploitabf the Baltic Power
OWF may takelace in two cases, i.e.:

1 complete abandonment of offshore wind energy in the PMA, which in consequence means the
necessity to generate energy from the existing or other sources;

1 abandonment of the Baltic Power OWF pdj with a power output of 1200 MW it the
simultaneous implemetation of other OWFs within the Polish EEZ.

The aforementioned options are fundamentally different. The first one would mean in the long term
the abandonment of the use of an alternative soeiof electricity with a significapower output (e.g.

the Balic Power OWF itself would cover approx. 3% of national electric power demand), which would
require a compensation through exploitation of conventional sources with a similar power output,
along with the emissions of gaseous gpatticulate pollutants frontombustion of fuels (hard coal or
lignite), the generation of approx. 20% of waste from combustion in relation to the amount of the fuel
combusted, and indirectly with the effects of environmal changes in the areas where fddsels

are extracted.

An important premise for the implementation of the project is the potential avoidance of emissions of
hazardous substances to the atmosphere. Assuming the use of 45% of its power output ands25 yea
of exploitation, a 1200 MW OWFrtgenerate 134.03 TWh/482.%4] of electricity, thus, avoiding the
emission of over 48 million Mg gver 650 thousand Mg $SCabout 88 thousand Mg of nitrogen
oxides and more than 1.5 million Mg of dust in ligefited power plants126].

The above opon will have local benefits related to abandoning the development of offshore areas.
Failure to invest in offshore wind energy (wind turbines, power cables, substations) pithdtice
meanthat complex impacts related to the construction, exploitatiand decommissioning of these
elements of the OWF will not occur over a period of several dozen years. This also entails the absence
of restrictions on the availability of theseeas to the eisting and potentially new users [navigation,
fisheries, tourismand possible production of hydrocarbons (crude oil and natural gas extracted below
the seabed)].

The second option will mean the implementation of other wind farms in otheaseas, with &et of
impacts on the marine environment and on human activibesurring there (navigation, production

of hydrocarbons, fisheries, maritime tourism) that is difficult to estimbtewever, this option has the
advantage of reducing the effes of domestidossil fuel extraction and combustion in conventional
power plants. At the same time, while limiting the share of conventional energy in electricity
generation, it will be possible, in accordance with the trends in the European power dectieepen

the integration of the Polish extra high voltage transmission systevith Germany, Denmark and
Sweden.

For each of the two situations indicated above, the expected impacts on abiotic and biotic elements of
a varied degree and extent will notteour. These ehlaents will be subject to the existing impacts
resulting from theexisting pressures in the marine environment.
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6 ldentification and assessment of the project impacts

This impact analysis was carried out separately for the construction plibseoverlappim
construction ancexploitationphases (from 2 to 8 years)s aell as exploitatiorand decommissioning
phases of the OWF.

6.1 Applicant Proposed Variant (APV)

6.1.1 Construction phase
6.1.1.1 Impact on geological structure, seabed sediments, access to rnialmand depsits

An important part of the assessment of the project impatthe processes taking place on the seabed
and the seabed itself is to determine the scale of impact intensity and impact range. The impact is
considered significant if the chge to the natue of the surface and the structure of the seabed is
greater than the size of geomorphological forms potentially occurring at the seabed. The impact range
determined as local, in geological and geomorphological terms, refers to spot chdiogedation
works) or linear changes (laying of cables) to the topography &mdtare of the seabed and is no
larger than the dimensions of forms possibly created in a given area.

The sensitivity, i.e. the response of the seabed topography and structure, is assessdiyesstep
scale in accordance with the data frahe table (Talde 6.1).

Tale6.1.  Sensitivity of seabed topography to impacts resulting from activities related toOM&

construdion
Sensitivity Description
Negligible No changes to the topagphy and structure of the seabed or changes similah&ones observed
9ig caused by natural processes
Low Changes noticeable, but not altering thiearacterof the topography and structure dhe seabed;
local range
Moderate Change noticeablealteringthe characterof the topography and structure of the seabed to a degre

not affecting the generatharacterof the area; local range

Changes affecting the topography and structure of¢kabedalteringits character and affecting
High processes takinglace on the seabed; local range, limited to the project area, possible small impg
the characterof the topography of adjacent areas
Changes significantly affecting the topogng@and structure of the seabed in the area analysed, wh
Very high may $gnificantly affect geological and geomorphological processes of the project area and adjag
areas

6.1.1.1.1 Impact on geological structure

Dependng on its structure, the seabed may exhibit differeensitivity to the impact of theroject
duringthe constructon phase.The seabed made of till and tillith a stony cover is difficult to wash
out and withstands morphological change#& sandy, sandy and silty, and silty seabed is more
susceptible to wshout and materiabeing movedover it, e.g. in the form of saly waves. Thughe
elements of the OWF frastructure may be uncovered twried,both as a result of natural processes
involving the movement ofock material along the seabed and as a resfilthis movementbeing
disrupted by the OWF infrastructure coponents.

Activities connected with the pject construction may cause the following types of impact on the
seabed:

T local spot changes in the seabed structure when it is necessary to repléefoe the ground
wherewind power statios are to be locatedspme types ofdundations or support struares
require laying protective layers around their bagesprevent washout; for this purpose,
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crushed stone, stones and boulders are most often pdegse actions cause a change in the
subtractive composition cdeabedsediments);

1 a spot disturbance ahe geological structurelue toembedding elements of foundations or
support structures of the powestation (drilling or pile-driving of foundationsor support
structures, erection of support structures, laying possible burying of cables, dredging
works);

1 changes in the shape of the seabed due to: preparing the seabed for the foundation or support
structure, laying of cables, levelling of seabed wereess along the cable route; changes in
the seabed morphologwill also occur as a result of the possilgtorage of rock material
excavated to prepare the seabed for foundations or support structures;

1 seabed level changes due to thieposition of rock naterial raised and moved during
preparatory and construction wés (fromsuspended soligs

1 pits forming n the seabed at the anchoring locations of vessels installing elements of the OWF
infrastructure;

1 the disturbance and sedimentation afuspended solsl b during construction works,
suspended solidsvill be disturbal locally, whichwill cause thewater to become turbid.
Suspended solidgenerated as a result of sedimedtisturbanceduring dredging works
depositsat the seabeddepending on the water moveent in the area. The disturbed sediment
will move mainlywithin the OWFArea and no further than a dozen kilometres from its
boundaries (in traceamountg, andduring the depositionit will cover the seabed with an
average thikness of no more than 0.2 mvhich is comparable to the amount sfispended
solidsdeposited as part of natural processes during the year.

The overall impact of the project during its construction phase was assessed as negligible for the
general nature bthe seabed and its structarg the changes will be minor, over a small surface of the
seabeal, local (foundations or support structures wfnd power statios) or linar (along the cable
route).

6.1.1.1.2 Impact on seabed sediments

In geological terms, taking into account the nature of dedsitming the seabed surface of the OWF
Area, no significant chges in the nature of deposits are expected. Possible changes may occur only
locally, where it is necessary to replace weak saithvsoil of appropriate parameters, but this will
mainly depeid on the technologyselected. Considering the following typesfofindations: large
diametermonopiles, jacket foundations, tripod structures, GBS, and floating foundations, changes in
the sedinent nature should be expected in the case of soil replacerferargediametermonopiles,
jacket foundations, tripod structes and GBS. In the vicinity of individwahd power statios, the
characterof surface sediments will change and, locally, wHerendations or support structures are
inserted into the seab@(largediametermonopiles, tripod structures, jacket foundatis)¢ sediments
forming the seabed will change.

The total area of the OWF determined in tR&z\WNo. MFW/6/12, as amended, is 188. knt, of
which theDevelopment Areahall not exceed 113.742n°. Changes in the nature of surface sediments
will concern theseabedon whichthe foundation of 126wind power statios (0.29925 krf) will be

built, which constitutes only 0.26% of tievelgpment Area. The impact on surface sediments will be
negligible
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6.1.1.2 Impact on seawater and seabed sediments quality

Water andsealed sediments constitute very important elementstbke water ecosystem of the Baltic
Sea, which is shalloand smallwith limited water exchange througtine narrow and shallow Danish
Straits. The surface of the sea is approximately 4 times smaller tthet of its catchmentarea
Approximately 85 million people live in this area. These conditions make any interféngheanarine
environmentsuch agishing, shipping, household and industsalage discharge, surface runoff from
industrialsed and agricltiural areas, but also activities related to seabexploration and
development,affect the delicate ecological bale@ of the sea424]. Water andsediments in bodies
of water are strictly connected #i each oher. A form of balance exists between the various
components of the marine environment andh particular, between water and seabed sediment.
Achangein one component (e.g. sediments) causbanges in the other (water) and vice versa.

Most pdlutants (heavy metals and toxic organic compounds of low solubility and diegvadatior)
which are relased into the environment as a result of human economicvagtand reach surface
waters are retaied in sediments49]. However, sedimats are not only a place where persistent and
toxic pollutants releasedto the environment are deposited, but also where many aquatic organisms
live, feed, multiply and gre. Contaminated sediments pose high risks to the pihese, becase some

of the hamful substares contained in sediments may pass into the water as dtreschemical and
biochemical processes and becessibl¢o living organismsif40, 56].

This sbsectionidentifies, characterise and evaluates the impact of the OWF on the quality of sea
water andseabedsediments. It was found thaduring its construction phasehé¢ OWF maycause
various types of impacts on ttrecipientsdisaissed (water andeabedsediment); these includehe
release of pollutants andutrients from sediments to water, contamination of water asgabed
sediments with oil derivatives, contanation of water andseabedsediments with antfouling agents,
contamination of water angeabedsediments with accidentally released municipal waste or detine
sewage, contamination of water asg¢abedsediments with accidentally released chemicals and waste
from the construction of the Baltic Power OWF.

Release of polltants andnutrients from sediments into water

The disturbance of theeabedsediments conected with the construction (laying) of foundations or
support structures for the OWF facilities, ancimg of vessels or burying afcable is a process which
contributes to pollutants passing from sediments into waté24, 49, 140, 56, 10(]. During
construction works, substances including labile metal forms, persistent organic pollutantg,(POPs
polycyclic aromatic hydrocarbons (PAlded PCBsjutrients (nitrogen and phosphorus compounds)
will pass nto the water.

The most important parameters influencing the impact level are: the dimensions and number of
foundations or support structureghe length of cable sections and the widthdedepth of the cable
trench, the types and amountf @ollutantsaccumulated inrseabedsediments and the type of rock
material forming the seabed.

The passage of pollutants from sediments into water (and thubange in water quality) and the
formation of longlastingsuspended soliddepend on the type of sedimenth& largest amount of
pollutants andnutrients will be transferred to water fronthe sediments with an increased organic
matter content (e.g. siltyclayeysediments with a higher concentratiasf metals and POPS). These
deposits will also contribute to thermation of moresuspended soligsvhich will remain in the water
for a long time. Intense resuspension may cause the releasatdgéntsimmobilised in the sediment
and contribute to eutrphication. In case of sandyeposis with low organic matter cdent (e.g.
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coarse sandy sediments), the described processes will be less intense. These sediments are generally
characteriséd by a small amount dfine-grained fractions and a low concentrati@mf metals and
persistent organic pollutants. Therefore, itéstimated that the processes related to the release of
nutrientsand POPs will occur at low intensity in the entire Baltic Power @\84-

It should be emphasized that substances released frloensediment will pass into water. However,
within approx. 1 yar from the end of the construction activities, these substancestraitisfer back
into sediments after reaching an equilibrium.

The mosfar-reaching scenario is the use of the GBS bothé&®PV and in the RAV. Their construction
requires the preparatin of the seabed, which may involve the removal of a layseabedsediments,
not only where the foundation or support structuregkced but also in its direct vicinity.

In the case of otér technologies analysed (largkameter monopile, tripod structire, jacket
structure), the volume of sediment disturbed will be many times smaller, because in most cases these
structures do not requirseabed preparation and also the diametettloé foundation piles driven will

be many times smaller than the GBS diaeneThe sediment around the driven piles will liquefy as
aresult of vibrations caused by the operation of the pile driver.

An example callation of the amount of sediment disturbed forrmonopile with a diameter of
12.50m is presented below. Assuminlgat piles of such diameter will be driven several dozen metres
into the seabed, it can be assumed that sedimetgposited at the depth ofpprox. 1 m will be
disturbed within a radius of appx. 3 m from the pile. The volume of sediment disturbed duriiig p
driving into the seabed was calculated using the following formula:

Va= Vircone G Veyi,
where:
Va ¢ volume of the sediment layalisturbed during pile driving into the seabed,
V « cone ¢ VOlume of the truncated cone with a height of 1 m anlbese diameter of 18.5 m,

V oy ¢ Volume of a cylindeg the part of the embedded foundatiori m in height and 12.6
in diameter.

Oncethe values are substituted in the formula, the volumfesediment disturbed during the driving
of one pile into the sebed amounts to approx. 70%of sediment per foundation or support structure.

Additionally, regardless of the type of foundation support structure selected, sediments will be
disturbed duing cable laying. The width of the cable trench is approx. 1.&smverage deptiq up to
3m and its lengthg up to 600 km, which gives a total of7fR0000 n¥ of disturbed sediment (for the
entire internal cable network).

Moreover, during the constru@n of foundations or supporting structures aile installation of
towers, seabedsediment disturbance due to anchoring of vessels will be observed. The anchoring
process itself is shoterm, affecting a small areal¢cal) to a depth of approx. 3 m, she volume of

the sediment disturbed will be small.

Based on theabove assumptions and concentrations of pollutants anttients found in the OWF
Area (subsectior3.2.2), an estimation of their release into watm the APV and RAV was made.

The calculations assume an avezagediment volumetric density of 32 g cn? (1520 kg r¥) and
average sediment moisture content of 17.7%. Forghegose ofcalculations, the volume of sediments
necessary to be removed fahe correct installation of the foundation or support structuveas
assumed as 9800 10APV) andt700 n¥ (RAV).
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The estimatd amount of heavy metals, pollutants andtrientsthat may be released in the APV and
RAV during theimplementationas part of tle Baltic Power OWF project is presentedtie table
below (Tale 6.2). They will not be significant compared to the loads entering the Baltie&dayear
throughrivers and rain424], whichare also presented in t table below.

Pagel7lof 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

Tade6.2.  Comparison of the mass of pollutants amatrientsthat may be released into water during the construction of the Baltic Power (@WiBtruction phaseAPV,
RAV) with the load entering the Baltic Skeoughriversand rain [Source: Baltic Power Sp. z daia]
. Annual load Annual load
One gravity based APV RAV Cable routes . . ) .
Parameter structure (GBS) 126 foundati 240 foundati 1 km of cable (600 km) entering the Baltic | entering the Baltic
( EETEETEE) | BTG eI Sea through rivers | Sea through rain
9800 n? (APV
Volume of the (APV) 1234 800 A 1128 000 A 4500 i 2 700000 n? No data available | No data available
sediment disturbed | 4700 n? (RAV)
i 14 896 Mg (APV
Weight of the g (APV) 1 876 896 Mg 1714560 Mg [6840 Mg 4104000Mg | No data available | No data available
sediment distubed 7144 Mg (RAV)
i 12 259 Mg (APV
Dry weight ofthe g (APV) 1544 685 Mg 1411083Mg  [5629 Mg 3377592 Mg No data available | No daa available
sediment disturbed | 5880 Mg (RAV)
30.3 kg (APV)
Lead (Pb) 3818 kg 3480kg 13.9 kg 8340 kg 50 000 kg 200 000 kg
14.5 kg (RAV)
9.6 kg (APV) ,
Copper (Cu) 1210 kg 1104 kg 4.4 kg 2642 kg 100 000 kg No data available
4.6 kg (RAV)
, 11.9 kg (APV) , ,
Chromium (Cr) 1499 kg 1368kg 5.4 kg 3240 kg No data available No data available
5.7 kg (RAV)
. 67.7 kg (APV) . .
Zinc Zn) 8530 kg 7776 kg 31.0 kg 18 610 kg No data available No data available
32.4 kg (RAV)
. . 9.1 kg (APV) .
Nickel (Ni) 1147 kg 1056 kg 4.2 kg 2520 kg 700 000 kg No data aailable
4.4 kg (RAV)
Cadmium (Cd) Concentration in the Baltic Power OW&dments below the limit of quantification 7 Mg 7 Mg
Mercury (Hg) Concentration in the Baltic Power OWF sediments below the limit of quantification 2 Mg 3 Mg
< 0.006 g (APV)
PCB congeners <0.756 g <0.720 g <0.003 g <1.72g 715000 g 2600009

<0003 g (RAV)

PAH analytes

< 0.000 612 to 0.1692 kg
(APV)
< 0.000 294 to 0.08114 k
(APV)

<77.11to 21.3 kg

< 70.56 to 19.5 kg

<0.281t0 77.68 g

<169 to 46.61 kg

No data available

No data available
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. Annual load Annual load
One gravity based APV RAV Cable routes ) : : :
Parameter structure (GBS) 126 foundati 240 foundafi 1 km of cable (600 km) entering the Baltic | entering the Baltic
( CUmEons) | s, Sea through rivers | Sea through rain
i 823 kg (APV 12000 000 k
Awailable phosphorus g (APV) 103698 kg 94800 kg 378.14 kg 226884 kg g No data available
(P) 395 kg RAV) (total P)
Nitrogen(N) * 245.1 kg (APV) 190000 000 kg ,
i 30895 kg 28224 kg 112.58 kg 67548 kg No data available
(sandy sediments) 117.6 kg (RAV) (total N)
Nitrogen (N)* 5639.1kg (APV) 190 000 000 kg ,
. ) 710 526 kg 649 152 kg 2589.34 kg 1553 604 kg No data available
(till sediments) 2704.8 kg (RAV) (total N)

*In order to estimate the amount of total nitrogen released from sandy smdsna content of 200 mg Kgof this element was assumed, wkas 4600 mg k§of total nitrogen was assumed

for till sediments
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It was assumedhiat all sediments removed from the construction sites of foundations or support
structures during seabed pparation will be left in the Baltic Power OWea. If a differat decision

is made and the sediment removed is transported to shore, thel leffgeavy metals, pollutants and
nutrients releasedwill be lower. Similarly, if other typed éoundations or spport structures (large
diametermonapile, jacket structure, tfod structure) are used, for which tteeabedarea disturbed
including thesediments on it is significantly smaller, the impact will be smaller.

At the same time, disturbing seabed sedimentaynslightly improve their quality (increase in
oxygenation and ecrease in the amount of pollutants and nitrogen compounds in the sediment due
to their transfer to water) Better oxygenation of sediments magduce phosphorus transfer from
sediments as tlsiprocess takes place in anaerobic (reducing) conditiBhs

The sensitivity of sea waters wassessd s moderate.

The release of pollutants andutrients from seabedsediments durig the construction phase is
adirect negative impact of a regional range, shiaitm, revesible or irreversible, repeating during the
construction periodcharacterised byow intensity.

The significance of this impact during the construction phase in the AP¥lagaifiedas insjnificant
for sea waters and as negligible f@abedsediments.

Contamination of water and seabedsediments with oil derivatives during normal operation of
vessels during construction and during thdreakdownor collision

Pollutants entering water durgnnormal operation of vessels form the second largest sourceilof
pollution at sea. This is the source of approx. 33% of oil released into the environment (mainly due to
increased maritime traffic in the Baltic Sea regid@1]. In comparison, approx. 37% of oil entering
the seas a runoff from landbrought byrivers,while thetanker disasters only rank third (12%).

Duing the construction phase, vessels (ships, barges, etchenvilsed, from which smakdks of oil
derivatives (lubricating oil, fuel oil, petrol, etenay occur during normal operatiorno & minor extent,
they may contribute to the deteriorationf water quality.

It should be assumed that these will be small sifilidegree) up to 20 m. Visible traces of such
contaminants may disappear spontaneouslyfavourable conditionsas a result of evaporation and
dissipation in waterln practice, he size of these spills will be limited to the Baltic Power QVeE.

The sensitivity of sea wateand seabedsediments to small spills of oil derivatives ocawgrduring
the normal operation of vessels was assesseidsignificant.

Contaminationof sea waters or seabed sediments with oil derivatives released during normal
operation of vessels formdirect negative impact of local range, momentary or skertn, reversible,
repeatable characterised bjow intensity.

The significance of this impact during the construction phase in the APV was assessed as negligible for
sea waters andeabedsedimens.

The kakage of oil derivative®sulting in the contaminatioof water andseabedsediments may also
occur in emergencies (as a result obaeakdownor a collision of vessels, a construction disaster of
one of the Baltic Power OWF facilities, as walldaring maintenance works). Such events may
contribute to the akterioration of coastal water quality (ihe spill reaches the shore). In the event of
a collision of vessels,Ihdegree spiltan be expected, i.e. one above 58and up to approx. 203,

A visible effect of an oil spill is an oil slick which, uriierinfluence of gravity and surface teéas,
spreads at a speed depending on the type of oil and ambient conditionssizbeof the spill is
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determined by such factoras oil volume, dengit viscosity, temperature, wind speed and time. The
estimated sged of an oil slick movement in large watmdies isapprox.2 3% of the wind speed. It
was found that a spill of 1.6 t (1.8%of oil spreading over the surface of 1%during one daforms
adarkfilm with a thicknessofi x Y® nn {3 & Rand® dabsEs azligk oil teSsuriade kf
1kmPGKF G KFa | FAEY16.KAO0lySaa 2F nodénp XY

Oil film formed on the water surface may cause:

1 impededexchange of gses, especially of oxygen, between water and ttecsphere;
1 5 10% decrease in light intensity under the water surfacaitly due to the presence of heavy
fractions of oil and sulphur) limiting photosynthesis;
1 increase in the temperature ofiater during the day as a result of light absorption by the oil
layer.
While an oil slick is spreading, other degradation processes pangressing which lower the
concentration of hydrocarbons on the water surface (e.g. the release of low molecular weight
hydrocarbons). Heavier oil fractions may undergo sorption am ghrface of organic and mineral
suspensions, which may increase thegpecific gravity and gradually make them sink to seabed
Thus, heavier oil fractions may be boundseabedsediments contaminating them. The susceptibility
of seabedsediments taccontamination depends on the grain size of the sediment and its pgckaose
sandy sediments are more susceptiblectmtaminantabsorption. Compadill sediments inhibit the
penetration ofcontaminantsinto the sediment. However, due to the type of #m@nts in the Baltic
Power OWRrea (small amount of organic matter éow content of fine fractions), oil spills will not
cause a noticeable deterioration of their quality.

The probability 6a breakdownor a collision of vessels in the Baltic Sea is lapprox. 2 thousand
vessels sail the Baltic Sea every day (including 200 tankers transporting oil and other liquids), and the
number of collisions and failures in recent years has remaineck moless castant (with a slight
increase), i.e. approx. 1B090 accidentst seaevery year. The majority of accidents in the Baltic Sea
cause nocontamination The number of accidents wittbntaminant releasento water is up to 21
(which occurred in 2017) per yeddowever, it must be kept in mind that even daege-scale accident

may seriously threaten the marine environment. In 2017, 139 vessel accidents occurred in the Baltic
Sea area, 21 of which resulted aontamination None of the accidents that resulted iwater
contaminationand requireda cleartup ocairred in the PolishExclusiveEconomicZone [179]. 2017

saw 8 confirmed oil spilless than 1 min volume, one with a volume in the range @flD n? and one

larger accident with a volume of 200°f179).

Inthe southeastern Baltic Sea argahere theBaltic Power OWF Aaanalyseds located the risk of

a collision with a spill of over 5000 tons was estimated to be 1 in 1060 years, whereas the areas under
the greateg threat are found I NP dzy R (1 KS 2 2 fislagds ang Be keN BeRisay
(www.brisk.helcom.fi).

During construction work vessels sail at low speeds, andriere the risk of damage to the fuel tank

is very low. A vessel generally holds fuel in saManks, which reduces the risk of a major leak in case
of a collision. Vgsels used in the construction of wind farms may have fuel tanks with the total capacity
of approx. 1200 rh Assuming &reakdownor a collision of the largest vessels used at ttvestruction
phase of the Baltic Power OWF (during inspections, maintenandeemergency repairs) and the
destruction of the largest tanks of one vessel, no more than 208f fuel oil, 15 mMof machine oil and
approx. 2.5 miof hydraulic oil maye releasedfrom one vessel (in the worstase scenarid@34).
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In the event of a construction disaster at the OWwifad power statiorfalling over or a vessel colliding
with the wind power statioror a substation)aleak of fuel oil (up to 100 & machine oil (up to 165°),
hydraulic oil (up to 2.5 A or transformer oil (up to 80 fymay occur.

The most important parameters affecting the level of impact are: type and amount démiatives
released, weather contibns and the type of rock material forming the seabed.

The sensitivity of botheceptors may be high in case of emergency or collision situations.

Moreover, a plan will be prepared for the Baltic Power OWF to prevek#t asisdcontaminationduring

the corstruction,exploitation anddecommissioning of the OWFhis plan should specify the potential
area under threat for varioureakdownand disaster scenarios, as well as the methods of preventing
and eliminating oil spal

Contamination of water or seabesediments with oil derivativereleased in araccidentis a direct
negative impact of regional range, being shiemm, reversible, repeatable and of high intensity.

The significance of this impact during the construction phase in the éi/to the randm and
sporadic nature ofbreakdownsand collisions was assessed low for sea waters andeabed
sediments.

Accidental contamination of water andseabed sediments wih anti-fouling agents containing
orgarnotin compounds (e.g. TBT)

Hulls of vessels are pmtted against fouling with biocides, which may contain e.g. copper, mercury
and organotin compounds (e.g. TBT). These substances may pass into the water and eventually be
containedin the sediment. It should be assumed thla¢ releases of those compoundsll be limited

due totheir dilution in the water. Of the substances listed, organotin compounds are the most harmful
(toxic) to aquatic organisms. The use of TBT (the most harmful substance}ouding paints is now
prohibited, but the presence ohbse compounds in older vessels cannot be ruled out. The sensitivity

of sea waters andeabedsediments to biocides released from hulls was assessed as medium.

Vessels (ships, barges, etc.) will be used at each phase of the puajttteir hulls may rebse certain
amounts of antifouling substances into the water during normal operati@onsequently,ley can
contaminate sediments. To avoid thi,every stage of the project it is recommended to use vessels
the hullsof whichhave not been coated withnti-fouling paint containing TBT. This will eliminate this
most harmful impact on aquatic organisms.

The most important parameters influencing the level of impactthedype and amount of antfouling
substances releaseab wellasthe type of rock mateial forming the seabed.

The sensitivity of botheceptors is moderate.

Contamination of water or seabed sediments with antifouling substances during the construction

phase forms a direct, negative impact of a local or regionaeashoriterm, reversibé, repeatable
during the construction periodf low intensity.

The significance of this impact during the construction phase in the APV was assessed as negligible for
sea waters andeabedsediments.

Contamination of water andsegbed sediments by acciderat release of municipal waste or domestic
sewage

At each project stage, wastemainly municipal and other, not related to the construction process
directly, as well ag=domestic sewage will be generated on vessels and at the onshore site facilities
(located in the port supportinghe projectimplementatior). Waste and sewage may hecidentally
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releasedinto the sea while being received from vessels by another vessetlamag abreakdown
resulting in a local increase mutrient concentrations and the deterioration of water and sediment
quality. However, the pollutantare expectd to dispersequickly, and thuswill not contribute to
apermanent deterioration of the erironment in the project area. The sensitivity of sea waters and
seabedsediments to this type of impact is assessed as low.

The most important parameters affectinige level of this impact aréhe type and quantity of released
waste or sewage, weather cditions & well aghe type of rock material forming the seabed.

The sensitivity of botlheceptors isnegligible

Contaminationof water or seabed sediments with maipal waste or domestic sewage is a direct
negative impact of a local range, shtetm or momentary, reversible, repeatable during the
construction period, of low intensity.

The significance of this impact during the construction phase in the APV wasesses negligible for
sea waters andeabedsediments.

Contaminationof water and seabedsediments by accidentally released chemicals and waste from
the construction of the OWF

During the construction of the offshore wind farm, waste directly relatech ¢onstruction process
will be generated on vessels, at onshore site facilities (locatéte port handling thémplementation

of the project) andon the projectsite. These may include, among others, damaged parteke@OWF
components, cement, jointrguts, mortars, machine fluids and other chemical substances used or
replaced during construction works. They may be accidentally released into the sea.

This waste is mainly generated during the construction and decommissiphiages [most often
waste fran group 17 of the Annex to the Regulation of the Minister of Climat2#nuary 2020 on

the waste catalogue (Journal of Laws of 2020, item 10)]. Waste produced during the construction
phase will include e.g. cable scrap, sanjitwaste from ships, flamrbée waste, oil and chemical waste,

as well as construction waste. Waste should be newtdliin accordance with the applicable
regulations concerning industrial waste.

The most important parameters affecting the level of timigpact arethe type and quarity of waste
or sewageeleased, weather conditions arlde type of rock material forming the seabed.

Bulk cement is packed in bags of approx.3each. It was assumed that during reloading activities,
approx. 5 m of this prodict may sink. Grouts, mortarand other binders often contain hazardous
substances. For example, epoxy (fa@mponent) binders contain various proportions of: epoxy resin,
alkykglycidyl ethers and polyaminoamides. When released into water, these substathae to their

high density(approximately 1.3 g c®) sink and deposit on the seabed. They are considered a serious
threat because they cannot be easily removed from the seabed and are toxic to marine organisms.

Generallyfor projects such as the BalfRower OWF, a detailed plas prepared to prevent the risks
andcontaminationgenerated during the constructioexploitation anddecommissioning of the OWF,
which contains mitigating measures and a procedure to be followed in case of such events.

The sesitivity of bothreceptors to this impact is moderate.

Contamination of water ocseabedsediments connected with the OWF construction process is a direct,
negative impact of a local range, shéetm or momentary, irreversible, repeatable during the
constmuction period, of medium ir@nsity.
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The significance of this impact the construction phase in APV was assessed as negligible for sea
waters and as low faseabedsediments.

6.1.1.3 Impact on climate, including greenhouse gas emissions and impacts relevamhsnofe
climate change adaptian and impact on the air (state of the air)

As part of identifying the project impact on meteorological conditiarss-yearlong measurements

of meteorological parametergicluding windthe pressure, humidity and temperaturef air were
analysed andhe available literature concerning air quality and climatic conditions for the Baltic Sea
was reviewed.

During the construction phase of the Baltic Power OWF, an increased emission of polhiztie
atmosphere (including greenhouse gases) can be egdeciue to the increased traffic of vessels
involved in project construction. The magnitude of these atmospheric emissions cannot be assessed
at this stage, as the number, type and duratiorueé of specialist vessels will only be determined in

the detaikd design. It was assumed that only vesadighcomply with national standards and those
resulting from international agreements goollution emissions would be used.

According to the finding of the GP WIND proje[t61], energy production i©®WPSnvolves emitting
from 6 0 34 Ig of CQper 1 MWh in all OWHfecycle phases, whickesults inbetween 0.8 and
4.6 million Mg CQ giventhe expected yield of 134.03 TWh during 25 yeamxploitation The higher
of the values quoted refers to the case in which a graéged structure with a high proportion of
cement is used. Even in this case, the emissions will be at leaishd® lbwerin comparison with the
energy productionfrom other sources fired with hardr brown coal (emission reductions of over
48 million Mg of C@ are expectedq without taking into account the emissions related to the
construction of these sources).

During the construction phase, the significance of the planned project impact on eliarad
greenhouse gases will be negligible, as there will be no factors that could Inatie@able impact on

their change.

The impact on air quality during the construction phase of the planned project will be temporary and
will disappear after the workare completed. Furthermoresincethe area is open and unobstructed,
pollutant concentrations will decrease rapidly. Therefore, the significance of the impact will be
negligible.

6.1.1.4 Impact on nature and protected areas

6.1.1.4.1 Impact on biotic elements in the marinesa

6.1.1.4.1.1 Phytobenthos

No impacts dudo the absence of any phytobenthos in the OWiea before thebeginningof the
projectimplementation

6.1.1.4.1.2 Macrozoobenthos

During the construction phase of the Baltic Power OWF, works carried out on the seabed will cause
the following impactsaffecting the cadition of macrozoobenthos inhabitingelarea:

9 disturbance of theseabedsediment structure;

1 increased concentration @uspended solids water;

1 sedimentation osSuspended solidat the seabed

9 redistribution of pollutas from sediments into water.
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The assessment of the impactwind power statiors in the OWRrea (1NM) during the construction
phase was carried out separagdbr:

9 soft bottom macrozoobenthos;

1 hardbottom macrozoobenthos.
These two sets of benthic faurdiffer in taxonomic composith, abundance and biomass of their
constituent species. Therefore, they differ in sensitivity and importance of the evaluated group of
organisms. The sensitivity of macrozoobenthos depends on the type of impact and preferences
resulting from the very biolgy of the species concerned. On the one hand, it is the ability of the
population to adapt to various changes occurring in the environment as a result gbrdject
implementation and, on the other hand, the ability of a cdexpof organisms to reconstrtithe
guantitative structure after the impact factor ceases to exist.

Thecomplex of sofbottom macrozoobenthos occupies the sandy seabed with the largest surface area
in the area of the planned project anddsaracterise by moderate ecological qualitifhiscomplexis

of low importancecomprisingspecieshat arecommon andypicalof the softbottom of the Southern
Baltic, and their biomass is dominated by organisms tolerant to environmental degradation.

The complex of ha bottom macrozoobenthos inHating the surface of boulders and stones, found
in the southern and nortieastern part of the planned OWF KIM), occupies up to 5% of its surface
area.The valorisation of the hard bottomemonstrateda higher degree of natal value of this type

of habtat, which had a good ecological statughe significance of this group of benthic fauna is
moderate because, despite the small area it occupies, it consists of hédotaing bivalves including

bay musseMytilussp., whichplay an important role in the food chain. The local range of this complex
results from the fact that it is limited to a specific area of boailder areaoccupied.

The first of the impacts describedegatively affecting macrozoobenthos and sigg the plysical
destruction of natural communities, tBe disturbance of theseabedsedimentstructure. Excavating
material for foundations or support structures and the a@tosion layer, levelling the seabed, burying
power and communication cablestine seabed dumping excavated material in the storage area, as
well asthe operation of jackup type construction vesselare factors with the greatest impact on
macrozoobenthos species inhabiting the surface of sandy, gravellgitydediments as wekls the
stony seabed which cannot move inside the sedime2®4, 471, 36]. Increased macrozoobenthos
mortality will also occur when irertebrates are brougt to the sediment surface, resulgnin their
physical elimination or predation pressure. Only mobile macrozoobenthos species, i.e. crustaceans of
the Malacostracaclass, occurring in both the soft and hdrottom macrozoobenthogsompkxes, will
avoid adverse environmental conditiong bscaping.

The disturbance of theeabedsediment structure is the most negative type of impact of all those
occurring during the construction phase. The sensitivity of boftom macrozoobenthosd this
impact is low. This means thatdlscomplex will be able to recover and return it to its original condition
after the impact factor ceasesvithin one year, but only in places where there is no permanent
mechanical destruction of benthos under therfice of foundations or support structures afind
power statiors. h the other hand, the sensitivity divalves which are a group of absolutely constant
taxa within the hardbottom complex, is moderate, which means that some of the species in the
benthos comdex will be destroyed and the survival of the remaining ones may be limited. Once the
impacting factor disappears, the longest living species in this gltiuglves may need several years
before they are able to restore their quantitative structure
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In the APV, we assume that all types of foundationvofd power statiors arepermitted (e.g. large
diametermonaopiles, jacket foundations, tripod structures, GBS, floating support structures). However,
GBS foundations represent the worstase scenario m terms of the negative impact on
macrozoobenthos because they occupy the largestbedaarea. The total area of the OWF,
determined in thePSzWWNo. MFW/6/12, as amended, is 131.08 kmif which theDevelopmentArea

will not exceed 113.72 ktn Macrozoobertios wlil be physically destroyed on the seabed area
disturbed by the installation of 128ind power statiorfoundations (0.29925 kfrand along the route

of internal power cables (1.8 Kimassuming the width of the cable ditch as 3 m), i.e. on the to&a ar

of 2.1 kn¥, which constitutes only 1.85% of tievelopmentArea.

The Baltic Power OWAea is not unique in terms of the qualitative and quantitative composition of
macrozoobenthoscompared to similar benthic habitats in the remaining part of thedPdaritime

Area within the same depth range in open waters of tBmithern Baltic. The scale of the impact
described is small fothe soft bottom macrozoobenthos and moderate fahe hard bottom
macrozoobenthos, so in the casetbé soft bottom macrozoobenthoswhich is highly able to recover

its resources in a relatively short time, this impact should be considered negligible, whereas in the case
of the hardbottom macrozoobenthos, withivalvesbeing able to recolonise underwater parts ofvind

power statiors, this impact will be ofdw significance.

Another type of impact on the macrozoobenthos of the Baltic Power @éd-consists ian increased
content ofsuspended solidg water. As a result of the structure eéabedsediments being disturbed
by dredgim worksas well as during thiaying and burying of power and communication cables in the
seabedsuspended soliddse from the seabed and dispersetiire water [249, 471]. When there is an
excessiveconcentration of suspended solidén the water, organisms thatilter-feed or feed on
suspended solidsand organic matter deposited in sediments feed less effettivWhenthe
concentrationof suspended solidexceedst p n  ythkigfowth of macrozoohethic organisms is
restricted [121]. In addiion, increased mortalityof bivalvesis noteddue to the clogging of their
filtering system 292]. What is more bivalvesfrom the Baltic Sea are physiologlly les suited to
filtering suspended solidat high concentrations becauseeay are not adapted to life in conditions of
strong currents or tideslP1, 81].

Model analyses cfuspended soliddispersiorin the Baltic Power OWArea show that the GBS system
would ke the least favourablgor the macrozoobenthos inetms of the impact obuspended solids
released into the marine environment, boith APV and RAV. The rangesudpended soliddispersal
will be the greatest when moderate winds blow in constant directions, andhigifeestconcentrations
of suspended solids will be observadhen sea currentsire slow(severalcmi 3 and if the currents
are circulating. Higheconcentrations of gssperded solidscaused by dredging works, ranging from
several to several dozen mgidepending on the depth of theea areathe diameter of the foundation
or support structure of thavind power stationand the type 6 sediment, occuttocally around the
place of works not exceeding 1200 m, aimdthe least favourable scenariteir impact on the marine
environment will not last longer than 64 houirem the beginning ofworksin the seabedon a single
foundation In the Baltic Power OWhkrea, where depthsange from 28.1 to 45.4 m, there are slightly
more sandy sediments and cohesive soils with a significant shaiarfd clay fractions which during
dredging works cause greatsuspended solidsiterferenceinto the marine environmenas they get
suspen@d inthe water. During power and communication cable laying, the maximauspended
solidscontent will reach lower values than duritige construction works othe foundations of OWF
support structures. Detailed results thfe modeling calculations oéuspended solidgispersionn the
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Baltic Power OWPRrea are included in Appendix 2 to the EIA Report. Taking into account the above
results and thenegligiblesensitivity of the sofbottom macrozoobenthos complex (the stressor has
avery small impact othe changes to the structure and functioning of this complex) as well as the low
sensitivity of the hardbottom macrozoobenthos (the survival of some benthic species may be limited),
mainlybivalves to this type of effects, the impacf the increasedsuspended solidsoncentration on

the macrozoobenthos in the OWF AreaNW) will be negligible for the softottom complex and of
small significance for the hatzbttom complex.

Sedimentation ofsuspended solidon the seabedis an impactcausing the benthic dbitat to be
covered with an additional layer of sedimedt7fl]. The macrozoeenthos is quite tolerant to being
covered by an additional layer sefispended solids undergoing sedimentatiap,to 0.2;0.3 m thick

[121]. This i-lue tomany macrozoobenthic organisrhaving toadapt to life under natural condities

of sedinents lifting andfallingon the seabed as a result of e.g. storms or the tidal cy¥@8 B5]. The
covering of the macrozoobenthos fraction living on theisasht surface (epifauna) will restridts
survival to a greater extent, because when these organisms are covered with an additional layer of
sediment, they annot move. Havever, the most important factor influencing survival in these
conditions is acceds oxygen dissolved in water, which can diffuse 1 to 2 mm deep into the sediment
[183].

The maximum thickness tiie newly formed sedirants atthe distance of 100 m from the place of
preparatory works for a foundation @support structure will not exceed 23.6 mgohesive substrate
slightly prevailing in the OWArea: till with sand, sandvith till, sandwith clay, sandwith silts and
compacttill) and 4.6 mm in the case of n@mohesive sediments (fine, medium and coarse samib
gravel). However, 1000 m from the place of works, the thickness of new sediments in the maximum
variantwill be less than 5.4 mn©n the other hand,he thickresses obediment layers created anew

as a result of laying power and communication cables will be much smaller, i.e. 8 mm at a distance of
100 m from the place of works performed in cohesive soils and 0.8 mm at a distance of 1000 m from
the axis of the dale beirg laid. Although the final result, i.e. the sediments deposited on the seabed
duringthe construction offoundations or support structuressawell ascable burying is cumulative,
according tahe modelling calculations of the worst case scenatie, averge thickness of sediments
deposited on the entire area of the Baltic Power OWF as a result of construction works will not exceed
1.4 mm in the APV and 1.3 mimthe RAVThus, the sedimentation of the seabed sediments disturbed

in the OWFArea and outsidets boundaries will be of a local and shoetm nature. Just as for the
impact of the increasedcontent of suspended solidén the water, the sensitivity of the
macrozoobenthos complex to this type of impachégligiblefor the softbottom macrozoobentls
complex and low for the hardhottom macrozoobenthos complex. Becaysm: average oxygen
penetrates through a 1.35 mm thick sediment layer, even organisms that cannot generate energy in
an anaerobic environment will be able to survivesirch conditionsso the impact was assessed as
negligible for the sofbottom macrozoobenthos complex and of low significance for the texttbm
macrozoobenthos compleXhe esults of hydrochemical measurements of the oxygen contesde

in the near-seaed layer of theBaltic Power OWPRrea in the summer (July, August) of 2019 indicate
good conditions (no oxygen deficiB7].

As aresult ofthe seabed sediment disturbance during installation works on the seabed, burying of
power and communication cables or anchoring of vessglsllutants from sediments are
redistributed into water. This has a harmful impact on macrozoobenth®e® 71, 424 by exposig
benthic fauna to an increased concentration of pollutants containethénsediments (e.g. heavy
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metals, toxic organic compods) whch escape into water as a result @iemical and biochemical
processes. The accumulation of toxic substances, particularly byféikelingorganisms, mainly ithe
soft tissues obivalves leads to diseases and increased mortality, thus deangaise abundane and
biodiversity of theseabedfauna B00, 143 163).

The impact on the macrozoobenthos was indirectly determined using surveys gihysical and
chemical condition ofbenthic seliments in the Baltic Power OWHRrea with regardto their
contamiration. These surveys have shown that tlenthic surface sediments from the OWF Area are
inorganic anctharacterisé by low concentrations of persistent organic pollutants (i.e. PAH, PCB, TB
DBT,andMBT) and harmful substances such as heavy metals (arsenic, total chromium, zinc, copper,
cadmium, lead, mercurgndnickel) or oil derivative hydrocarbons, and do nitat significantly from

the datafrom literature on sandyseabedsedimentsof the Southern Baltic[171, 100, 229, 365, 401,

402, 424, 464, 382]. Moreower, the concentrations dlabile formsof metals which determine, among
others, their toxicity, bioavailability or accunatibn inthe seabed sediments of thOWF Areawere
very low. The concentrations of the labile forms of the elemesuisveyedwere distributed more or

less evenlyacross theentire OWF Area2/]. The sensitivity of the sbbottom macrozoobenthos
complex to theimpactdescribedis negligible beinglow only for the had bottom macrozoobenthos
complex Therefore, this impact on the# bottom macrozoobenthos should be considered negligible,
and on the hardottom macroz@benthosg of low significance.

The analysis of the pressure factors during the construction stage of the Baltic Power OWF has shown

that the impacts are assessed @agligible or of low significance, whereas the most adverse impact
will be the disturbance of the structure afeabedsedments in places where the hardottom
macrozoobenthos currently occurs (especially in the southern and reagitern part of the searaa
surveyed.

It should be noted that even if the impacts described here ostmultaneouslythey will be hifted
intime, e.g. a reduction of theuspended solidsoncentration inthe water will be accompanied by a
growth of the layer of sedimentdeposited.

6.1.1.4.1.3 Ichthyofauna
The main impacts on the ichthyofauna will be as follows:

emission of noise and vibration;

increasedsuspended solidsoncentration

release of pollutants and nutrients from sediments into water;
habitat change;

9 Dbarrier creation.

= =4 4 -

Emissim of noise and vibration

The main source of noise and vibration is the construction of foundations or sugocdtures by
piling. According to Popper and Hasting84), this is the only aise impact, apart fnrm underwater
explosions, that can kill fish. Tiise emitted during piling depends on tipde diameterand can
reach fromapprox.H o 1 R. 2BI{piM¢ diametmof 1:5 m) f17]tonearlyn c . R. BB ™
diameterof 4.5 m) p85. A slightly lowemoise ével should be expected during cable laying works
(178R.  NX %) Bb3. Therange of this impact is highlependent on noise intensity arskabed
morphology which may affect sound propagation.

Fishhave acoustic stimulus receptors and their sensitivity to salepkends on the receptor structure.
Species with an inteal ear connected to the swim bladder (etlge clupeid$ are capable of detting
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sound pressure and hear sounds with the frequency of up to 84000 Hz Anothergroup are fish
without a swim bladder, capable only eEénsingthe movement of water particles generated by
acoustic waves (e.g. adult flatfish). They centy detect undswith a much lower frequency, not
exceeding 500 H383.

Depending on the intensity of noise and the distance from its source, the ingaachave various
effects ranging from behaviouralhanges to the death of figffalde 6.3).

Tale 6.3.  Potential impact of noise on ichthyofauna; based on Popper 2324 [
Impact effect Impactcharacteristics

Death Death as a result of injuries caused by exposure to noise

Tissue damage; physiological| Examples of injuries: internal haemorrhages; damage tefijed organs such as the
disorders swim bladder and surrounding tissues

Hearing system damage (TTS

PTS) Hair cell damage, temporary (TTS) or permanent threshafd(§1T'S) of hearing

Masking of important biological acoustic signals from the environment, including f

Masking other individuals

Disturbance of normal activities such as feeding, spawning, formation of shoals,

Behavioural changes o : . .
migration, displacerant from areagreferred, avoidance reaction

Thomseret al.[417] suggest thathe cod is able to detect sounds generated by piling at a distance of
even 80 km, while salmon and flatfisanhear themfrom a ditance ofseveral kilometres.

A noise level higher thathe normally prevailing in the environment may cause peshs wth
detecting natural sounds, which in turaycause problems with spatial orientation and locating prey
(masking effect).

At the scale blocal ichthyofaun@ommunities the disturbance of the normal noise level may lead to
behaviouralchangessuch as abandoningeéding grounds, hiding places and changing spawning
grounds[38(], thus affectinghe survival of individuals and their reproductive success. Fish may react
to increased noise leveby leaving the regioraffected (avoidance reaction98 293 11]. The
avoidance effect may be particularly importanttive case of spawningrounds,if there are no areas

with equally favourable conditions for reproduction in the vicinity of the arembandoned. In
experimental stuées, Thomseet al.[419] hawe shown thatasoundof 148 Ty R. 2Nfr¥olem «xt |
and140 mc m R. 2@ codcausexl anlacceleration of movements in both speaiea freezing
reactionin cod However, astis reaction lessens as a result of subsequent exposures to noise
emission, the authors beliewhis may suggest a kind of acclimatisation to increased neigss! The

main spawning groundf cod(the Bornholm Basin) is located more than 90 km from the Baltic Power
OWFArea, whereas in the case of sprat, the spawning area affected by the noisetiispelatively

small compared to the spawning grounds foundhe entireSuthern Baltic. It should be added that

a noise level exceeding 140 dB will not have its effect in the entire water column, but in acoustic
channels. For example, in the nontestern direction, at the distance of 80 km from the noise source,
this noise level will occur at a depth ofd8D m.

Other effects of fish exposure to an increased noise level may be a temporary (TTS) or permanent (PTS)
threshold shift of their hearing. Baes and the swim bladder may also be damaged and fish may die.
Popperet al.[332] give a specifivalue of the noise level to be assumed as caushygical damag®

fish. These authors follow the precautiogaprinciple (assuning the TTS as a proxy physical
damageg, andproposethe assumption of theound exposure levels (SEL) gmglsound pressure levels
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(SPL)ofity T R. 2HB 90 iy Rt M nrespetivelydghi liminvates above whicphyscal
damagemay occur in fish. Similar valuase providedby Woodbury and Stadled§7).

Thetable below (Talde 6.4) prepared on the basis of the work of Popparal. [335 and lterature
sourcespresents intensity values of the sound generated during pilingsingwarious effects on fish
with different structure of hearing organs.

TaHbe6.4. Impact of noise caused by pile driveperation on the ichthyofauna, taking into account the

morphology andlevelopmerdl stage* [Source: Popper et aB35]]

Mortality and . Temporary .
. . Renewing . . Behavioural
Type of organism potential lethal threshold shift | Masking :
damage . disturbances
damage of hearing
Fish without a swim > 216 dB (B) (B) high
bladder (particle > 219 dB SELcun| SELcum - 186 dB SEL moderate Uymoderat
movement detection) > 213 dBpeak > 213 cum (U) low (U)moderate
e.g. flatfish dBpeak (D) low (D) low
ot bonmosto o the et 203 dB ®) (B) high
. 210 dB SELcum | SELcum moderate
ear (particle movement > 186 dB SELcum (U) moderate
detection) >207 dBpeak | >207 (U) low 0o
W
e.g. Atlantic salmon dBpeak (D) low
Fish with a swim pladder 203 dB (B) high .
connected to the inner ear _ (B) high
. 207 dB SELcum | SELcum (V) high .
(acoustic pressure 186 dB SELcum (U) high
detection) > 207 dBpeak > 207 (B) (D) moderge
. . dBpeak moderate
e.g. Atlantic cod, herring
(B) moderate| (B) moderate ®) (B) moderate
Eggs antarvae > 210dB SELcunt () U) lo moderate | io
s andhrv W W W
g > 207 dBpeak D) D)l (V) low o]
(D) low (D) low (D) low (D) low

*For the impact effects for which it was impossible to determine the sound lavelative risk (low, moderate, high) was
determined depending on the distance from the sound source: (Bxrseaeral dozen metres, (U) moderately dareveral
hundred metres, (Cfpr ¢ several thousand metres. Units for peatued Y R. NB ™  wnulativelSEIRvalfe2dRIel K S
M R

a2RSta akKz2éAy3d | Y| EAYdzY %s{fod APVKRSapRI&) peedict that the R .
range of impact causing behaviouchlangewill not exceed 87.9 km. In the case of noise and vibration
causing TTS, the rangdl not exceed 0.1 km for a single strike and 29.5 km for a cumulative SEL within
one hour(Tale 6.5).

a2NB2FSNE (KS (dzgxNSedare, which ig 8 2ca@ra the ichthyofauna away from the
affected area before workisegin, should additionallyeduce the impact causing TTS. Consetjyen
the possibility of increaseidhthyofauna mortality or tissue damage is not considerethéanalysis.

Because of the prevailing hydrological conditions, @W&F Areas not aspawningground of the cod

or the deepwater spawning European floundexhich dominates in this are®uring ichthyofauna
surveyghe sprat spawningvas found but this sea areas small in comparison with the large asad

the spawning grounds of pelagic fisthelpresence of herring larvae in the vicinity of the project
indicates that this species mapawn in this area. However, their number was very low compared to
typical spawning grounds, so it can be assumed that possible disturbances of the reprodutasspr
will not affect the recruitment of this species at the population level.

Pagel84of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

Tabe6.5. Summary of ttance ranges to threshold values for fish, obtained for the Baltic Power OWF using
NRYSourceBaltic Rwer Spz 0.0.data]

o Impactrange
Effect of factor | N SEL limit
ect of factor impac . . i
p 6R. NBE M Ayerage MaX|mum
distance [km] distance [km]
Behavioural response 142 26.1 50.2
TTS (Single strike) 186 0.1 0.1
Fish without swim ™ o 0 7 mulative SEL) | 186 10.8 29.5
bladders
PTS (Single strike) 216 0.1 0.1
PTS (4h cumulative SEL) 216 0.1 0.1
Behavioural response 135 38.5 87.9
TTS (Single strike) 186 0.1 0.1
Fish with swim - o cumulative SEL) | 186 10.8 205
bladders
PTS (Single strike) 203 0.1 0.1
PTS (4h cumulative SEL) 203 0.9 1.0

The impact of noise and vibration on adult fish will be negative, direct, $@ort and reaching beyond
the OWF Aredregional).

The sensitivity ofthe cod, herring and sprat to the impact was assessed as verywiile, in the case
of the European flouder, sand goby and common seasiiadls high.

The significance of the impact was assessed as moderate for all fish spemigised With regard to
protected fish, only larval stages were found during the surveys, and for them the impact will be local
in nature.

Increase irsuspended solidsontent

During the dredging andhstallation works, sediments will be disturbed, which will resultdn
increagd content ofsuspended solidim the water and deterioration of visibility. Such situations may
occur maity during the construction phase¢hg laying of foundations or support structures wind
power statiors, and performance oéxcavations for cables) drduringthe decommissioning of the
project the removal of structural elements of the OWF).

The significance of theuspended solidsnpacton fish depends both on physical factors resulting from
local conditions of the abiotic environment atlibserelated to the biology of ichthyofauna.

The first group of factors includes sediment charactarésguch as grain size distribution, mineral
composition, adsorption and absorption capacity, hydrological parameters (salinity, temperature,
oxygen concentration), seabed morphology or area hydrodynamics (direction of currents, waves)
[116]. The effect bsusgended solidon fishdependsalso onthe content ofsuspended sediment and

the exposure timen an organism B0Z). It should be emphaséd that the type of sediment is a very
important factor affecting theritendty of the impact. In the case of sandy sediments, especially those
with coarser grairsize distribution, bottithe spatial range rad the impact time will be much lower
than in the case of silty sediments or silty and sandyrseunts.

The main biologal factors that may affecimpact intensity are the lifstyle, reproductionmode,
developmenal stage and condition of fish.

The impact ofsuspended soliden ichthyofauna may result in a whole range of negative effects,
starting from avoidance reactiothrough slower growth rate and reduced reproductive succéss,
increasel mortality.
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Early stages of fish development are particularly sensitive to the impact of increaspended solids
content. According to Engdll DAB y & S y 116 yinRhe f£akelofijuvenile and adult fish, tke¢hal
effects of suspended solidsmay occur at a level oeveral grams per dy whereas earlier
developmenalstages mayeactsimilaty to a level oseveramilligrams per dri The hjjher sensitivity
of juvenile stages is due to higher oxygen demand than in adultaféstociated with a higher rate of
metabolism of juvenile stage&T, 316). Suspendd solidparticles penetrating into the gills hinder the
respiration process and may cause an increase in nityrtaites p6o).

The experimental studies showed thwhibition of herring larvae growth auspendedsolidscontent
above 500 mg drfy whereas athe concentrationof 19 g dn¥, larvae mortality of 100% wadbserved
[288]. Particularly high sensitivity is observed for the earliest developaistages. Westerbrg et al.
[449] found an avoidance reaction fahe cod larvae with yolk saclraady at a suspended solids
content of 3 mg dri, whereasthe values up to 10 mg drhincreased mortality rates.

The impat of increased suspended solidsontent may not only directly disturb the physiological
processes of fish, but also affect thbighaviour. The reduction in visibility caused by the presence of
suspended solidewers the efficiency of larvae sensing and consumirmglffs1]. This is confirmed by
Utne-Palm research30] showing that the increase in turbidity (80 JTU) has had a negative impact on
the ability of herring lavae to obain food.

For theearliest devadpmental stages, increaseslispended solidsontent may have a negative impact

on the growth aml survival of roe. Sediment particles adhering to the chorion may limit gas exchange
and the ramoval of metabolites72, 215, 14]. Suspended solidsontent exceeding 100 mg dimay

result in increased mortality of cod ro843. In the case of pelagic roe, its buoyancy may also be
reduced due to adhesion of sediment particles to itdate. This results in eggs falling to lower water
levels or to the bottom. This ay result notonly inthe deterioration of oygen conditions, but also in

an increase in the pressure of predation of benthic organisms and physical and physiological stress.
Ac@ NRAY 3 (2 wl yy o 883 aslhspeRded s8liddi2SyNIBSSNRIim&dccuping YoB i

4 days may cause cod roe to fall to the bottom.

In the case of demersal roe (spawned on the seabed), the negativa&cingp increasedsuspended
solidscontent is much lower than in the case of roevdping in water. Research carried oyt b
Messiehet al. [288] did not indicate any signiicant impact ofsuspended solidsontent of up to

T IPRY KSNNAYy3I NSO {AYAfI N O2 ¢tG [@48AdRriigi theg S NB
experimens carried out for thessuspended solidsontent of 30@&p 1 1 Y 3HoWweYer, these authors
suggested that thénpact of the increased contenf suspended solidsay be ginificant in the eent

of a deerioration of oxygen conditionsNevertheless an indirect ngative impact on herring
reproduction cannot be excluded. De Gro®6[ points to the possibility thandividuak of this species

may spawn imandom placess a result of problems with finding traditional spawning grounds. Unless
there is a clear negative impaof the increasedsuspended solidsontent on demesal roe, the
harmfulness of covering the grains deposited on the sediment surface layer d particles
undergoing sedimentatiortannot be excluded. The limitation of visibility resulting in the loss of
benthic vascular plants may also caasdeterioration of spawning conditions for certain fish species
layingeggson plants.

Increasedsuspended solidsontent rarely increases mortality of juvenile and adult ichthyofauna
stages. This results from the possibility of active movement of fish to amesfected by this factor
(avoidance effect). The valuessafspended solidsontent thatgeneratethis effect vary depending on

the species and developmeai®i (i  3S 2F FAAKD C2NJ €2dzy3 RRENA Yy I&X
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whereasfor adult fishtheNE I OG A2y &1 & 20aSNIBSR I )[204. ActoMdBK (1 f & f :
to the Westerber@ eesearch, referred to in the Environmental Impacséssment Report for #

Kriegers Flak Wind Farr899], the avoidance reaction forering and spat was already observed at
concentrations above 3 rigm=, whereas according to Hansson (quoted therein) such a reaction
shouldbeexpe@ R 2yfé& i O2yOSy NIl GA2ya +0620S wmnn Y3Ii RY
Apart from the avoidance reaction, effects of an increasesdpended solidsontent such as
disorientation, reduced response time, increased or reduced predatiwhdisruptionin food intake

were also observed reverse reaction to avoidance responses is also possible for spéwtdgprefer

an increased levadf turbidity, limiting the pressure of predatiodi4, 218].

The data from literature mentioned above indicate an increase in fish larvae mortality tlae
suspended solid®2 y 1 Sy i 2 F -+ AdtdMiBgRaithemesultsybiiimadeling calculationsof
suspended soliddispersionin the OWF Area, performed foBS, such content may occur during the
works related to the construction of th&ind power statiorfoundation or support structures on the
seabedcovered with cohesive soil under the mostfavourable conditionsah envelope of the
maximum content for the mtire simulation period) at a maximum distance of 1000 m from the place
of the work performance. Assuming simultanedygsonductedwnvork on three foundations or support
structures, the total impacted area should not exce€dkhr?.

With reference to the pelgic roe, the negative impact of theuspended solidsnay occur at the

O2 y i Sy i thheworst¥adécenario (depth 30 < h < 45 m, cohesive substrate, GBS diameter
¢ 40 m), the impact of such content may cover #rea of approx. 20 kf(estimatedvalue) around

the foundation or support structure location. Therefore, it can be assumed that while performing
simultaneouswvork on three foundations or support structures (model assumptions assume the use of
maximum threedredgers forthe works), the inceased mortality of pelagic roe may occur in the area
of approx. 60 krh Whenassessing the significance of this impact, it should be taken into ag¢bant
during the surveys preceding the preparation of the report aglgtively few instances of pelagroe

of sprat were found. The area affected by the negative impact oftigpended solidsonstitutes a

very small part of the extensive sprat spawning ground, therefore, its importance for the population
of thisspecies is irrelevant.

An important facbr determining the impact of theuspended solidis the duration otheir increased
content in water. The results of modielg indicate thatthe impact ofsuspended solidsn the marine
environment in thewvorst casescenario does not last longer than 6duns counting from the moment
of the commencement of work in theeabedon a single foundation or support structur€herefore
such environmental impact will be shegrm.

The e-deposition ofsuspended soliden the seabedeads tothe seabed beingovered with a new

layer of sediment, the thickness of which, accordinght® modeling calculations, may reach several
millimetres at a distance of 1000 m from the place of works. This may lead to a negative imgaet on
reproduction ofthe herring, commorseasnail and gobies by covering the spawn laid by these species
on the seabed However, taking into account the small OWF Area, compared to the coastal areas and
0KS y S| Nb earef Origziniiinore fakoyrablenvironmental conditions for spawning, a very
local effect of the possible impact may be assumed.

Because of the previag hydrological conditions, th@WF Areas not aspawning ground of the cod

or the deepwater spawning European floundexhich dominaes in this areaDuring chthyofauna
surveyghe sprat spawningvas found but this sea areds small in comparison i the large areaof

the spawning grounds of pelagic fish. The presence of herring larvae in the project area indicates that
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spawning of this species may occur in this area. However, compared to typical spawning grounds, their
population size was very IQwo it can be assumed thany disturbances in the reproductive process
will not affect the recruitment of this species at the population level.

The increase isuspended solidsontent will concern relatively small areas in relation to the entire
surfaceof the spawning and feedg grounds At the same time, the results of modelling of the
suspended soliddispersionin the OWF Area indicate that the increasetwir content in water will

be shortterm and local. The cktailed results of themodelling ofsuspended solidsglispersiom are
included in Appendix 2 to the EIA Report.

The impact related to the increasesfspended solidsontent will be negative, direct, local, and short
term.

The cod, European flounder, common seasnail and sand goby sensitiiitypact was assessexb
moderate and forthe sprat and herring; aslarge. The significance of the impact is assessed to be
negligible for althe fish specieanalysed

Release of pollutants andutrients from sediments

The occurrence of pollutants andutrients in water may result froma spillage as a result &
breakdownor collision of vessels, as well as throwgtelease fromthe seabedsedimens during the
performance of works related to the construction of windrfes.

The greatest sensitivity dish to harmful substances is observed in maturing females and early larval
stages. The exposure of maturing females to even low concentrations of harmful substances may have
an impact on their reproductive organs and théfeets of which are often visiblein the next
generations. Morphological changes caused by this factor include deformatiahs gipine, jaws or
reduction of the size of hatching larvaBurveyscarried out in the North Sehave shownthe
occurrence of mphological changes in speciescbBuasthe common dab, European flounder, cod

[102] and herring Clupea harengus membrg&59].

Physiological changes as a resultha toxic substancémpactmost frequently include the reduced
pulse and hormonalidorders that maaffect ovulation and spawning. There may alsdbbavioural
disorders resulting ireducedfeeding efficiencyds5, 394, 444]. A potential highthreat may be caused
by the emission of oil derivatives (hydrocarbons), including PAldaever,light fractions cause a
much highethreatthan heavy ones. In the caséjuvenile stages, daar negative impact of even low
concentrations of PAHs on embryonic growth was identifié?]. However, according to the U.S.
NationalOceans and Atmosphere Administration (NOAA), theaithff oil derivatives on fish is largely
limited to coastal and closedea area where active risk avoidance is hindered. Also,deeysof
Koehler 23] and Vethaak and Weste437] have not shown a statistically significant link betwéies
PAHconcentrations and the occurrence of litemours inthe flounder in Danish and German waters
of the North Sea, although the researchers did not exclude the possibilityraiurs being triggered
by these substance&23, 436).

Toxic chemicals malye releasal from the sediment duringworks on thefoundations or support
structures ofwind power statiors, layng power cables on the seabed and decommissioning of the
OWF structurse. According to the elsinki Commission, harmful substances that may penetrate
sediment water mclude heavy metals (cadmium, chromium, copper, lead, mercury, nizikeland
arsenig, chlorinated biphenyls, chlorand phospheorganic pesticides, TBT and its decomposition
products, the sum of hydrocarbons, polychlorinated dibenzodioxins, polyohted dibenzofurans
and PCBs. However, the risk of larger amountsegé substancdseing releasedrom the sediments
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in the PolisiExclusivéEconomic Zonappearsto be low due to their low concentrations found time
sediments of theSouthern Balticarea.

Tests ofthe PCBs, organochlorinated pesticides and heavy matalgpér, zinc, cadmium, leadnd
mercury) content in sediments from differeRiMAlocations did not show the presence of the above
substances in sedimentstime concentrationsvhichcould cause a negative biological eff&®8][ Tests

of the @ncentrations of heavy metals (copper, zinc, cadmium, lead,mercury) inthe sedimens
andthe tissues othe European flounder from the area concernedrried out in 201 lindicate a low
level of accumulation of harmfidubstances in fish tissue330. Also during the tests on DDT, HCB,
polychlorinated dibenzodioxins and dibenzofurans contarihe sediments of the Sougn Baltic, no
concentrations of these pollutants thatag have toxic effects on marine organisms were fol4Q§].

The impact related to releasing pollutants andtrients from the sedimentsinto water will be
negative, direct, temporary and local.

The cod, Bropeanflounder, @mmon seasnail, sand goby, sprat and hergagsitivity to impactvas
assesse@smoderate.

The significance of the impact is assessed to be negligible fhedikh speciegxamined
Habitat change

During the performance of worlt the consruction stage, there may be a temporarsignificant
reduction in the availability of the project area for fish. If this area is an important spawning ground,
such exclusion, eveof a small area, may be important for the greater part of e area[30]. The
scale of the impact of loss is specific to individuahtaxd the life stages of fisd$7]. Moreover, the
following factors seem to be equally decisitiee siz of the aealost, the seasorin whichworksare
carried outand theirduration.

Physical changes in the environment may directly affiethg and reproductive conditions, causing
disturbance or cessation of reproductipn9l, 192, 327, 336, 39]. Changes in the sediment structure
may havea negative impact on the repductionof fish speciesaying demersal raeSuch a reaction
may, for example, concern herrings requiring a seabed covered with sedath@ming theattachment

of eggs[216, 336].

Changes in the physical parameters of sediment or odoupaf the seabed surface by structural
elements may result in loss of habitat for some benthic organisms and, consequettilyréauction
of the foodsupply for benthivorousfish.

The sensitivity of th ichthyofauna to the loss of habitatvhich may @cur during the construction of
the hard substrate elementsn the seabedjs specific tandividual fishspecies andife stages of fish.
This is related talifferent habitat requirements of a given developmahstage and a given species
[457]. The scale of impact is influenced by the size of the lrstzas well aghe durationand season
in which theworksare @arried out

A change of habitat during construction will lead to the complete destruction of benthos isréaes

of excavations fofoundatiors or support structuresnd cable trenches. This will result in a depletion

of food supplyfor benthivorous fishHowever, tle areaat which thehabitat changewill completely
eliminate benthic organisms will probably be relatively small. Given the active movement of fish in
search for food, this loss of organismemprisingthe benthivorousfish diet can be consided
insignifcant.

Also, the potential reduction of fish foalipplycaused by the negative impact on zoobentlcasised

by the increase irsuspended solidsoncentration in water and the seabéging coveredvith a layer
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of fine sedimentdepositedfrom the water will probably be insignificant. The assessment of the
sensitivity of zoobenthos to both factors was assessed as low and the significance of their impact was
negligible.

The OWF Area is neither a spawning grotordthe codnor for the deepwater spawing European
flounder dominant in this areaDuring chthyofaunasurveysthe sprat spawningvas found but this

sea areds small in comparison with the large asaa the spawning grounds of pelagic fish. Herring
spawning may occur in the OViFea, but t maybe assumed that any disturbances in the reproductive
process will not affect the recruitment of this species at the population level.

The impact was considered as lategm and related to relatively small areasdamparison withthe
entire area otthe spavning and feeding grounds.

The impact related to the change of habitat will be negative, direct, temporary and local.

The cod, European flounder, common seasnail, sand goby, sprat and herring sensithetympact
was assessed to be highe sigificance of the impaatiasassessedsnegligible for althe fish species
examined

Barrier creation

The construction of underwater structures may constitute a barrier for fish whaigeation routes
may run in thisarea Intense maritime traffic duringhe construction period may also reinforce the
effect. The observations carried out in the areas of Benish OWFs indicate that due to the possibility
of an active movement of fish, these factors do not significantly disturb migration proc@&dgsihe
scale of the impact will probably be local and skerim, causing only temporary avoidance of the
area during the perfamance of works.

The density ofOWPS structuress so low that it will not affect the migtion possibilities of
ichthyofauna.

The im@ct related to the creation of the barrier will be negative, direct, local and temporarthéor
cod and European flounddoginglongterm and permanent for other fisbpecies.

The cod, European flounder, comme@asnail, sand goby, sprat and herring sensitivity to impact was

assessedsmoderate. The significance of the impact is assessed to be negligibletfar figh species
examined

6.1.1.4.1.4 Marine mammals

At the constrution stage of the Baltic Power OWarine mammals may be subject to impacts
resulting from:

1 underwater noise from piling works;

noise generated byesselraffic;

increased content afuspended solids water;

habitat changes;

spillage of oil derivatives into the environment as a result of vdasalkdowrs.
Piling noise

= =4 4 A

Therare occurrenceof grey sealdn the area surveyed (ssbction3.7.1.4 [178 and the relatively
small range of impact calculatgdppendix 3 to the ElAeRort, sulsection4.2) indicate that the
number ofindividuak affected by the impact of the Baltic Power OWF comsiton is low, except for
the impactin the form of TTSdue to thecumulative piledriver strikes whichmay afect the animals
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for a shorttime at a distance of up to 59 km frothe piling works. In this case, the impact on the
population will be moderate.

The total number of harbour seals in the Baltic Sea is low, with an estimated population of 1563
individuals m the southwestern part of the Baltic Sea (NOVANA, Jonas Teilman, personal
communication) and approx. 1200 individuals calculated in the Kalmarsund popuaiéin Most

seals irthe southwestern Baltic SeagaK SNJ Ay Cl ft adSNbh23x {FfGK2tY | yR
Baltic PowelOWFproject area. Seals of the Kalmarsund population can be found closer to the Baltic
Power project areas, but usually thelp not movemore than 5100 km from their permanent
occurrence sites (laying grounds3OB|, therefore impacts from single pile drivestrikes and
permanent shift éthe hearing threshold due tthe cumulative noisérom 1 hour of pihg are of little
importance. On the other hand, the impaatthe form ofTTSdue to thecumulative piledriver strikes

may be of moderate importance for therbourseal.

In order to estimate the percentagef porpoisesaffected bythe Baltic Power OWFoaostruction
impacts modelled impact areas were used (Appendix 3 to the EIA Reporesiitn4.2). Thé
dimensionswere determined by the maximum impact ranges. The numbkanimals affected was
then estimated on the basis of SAMBAH estimafgmorpoise density. Due to the very large variability
of estimates, the lower and upper limit of confidence provided by SAMBAH (0.0006823
individuak/km?) were used B64]. The proportion of animals affectedithin the population was
calculated by dividing the number of porpoises in the area affected (lower and app&dence limit)

by the overall population size (corresponding to lower and upper confidence limit) (95%10P&)D
[364]. Theresults are shown irthe table (Tale 6.6). It can be notedthat regardless of which
confidence levels are used in the calculations, these animals are almost not affected by TTS and PTS
from asingle plie-driver strike, indicating dow significance of thempact on the porpoise population.
After 1 hour of pilinghoise exposure (Skk), the percentage of populations affected by TTS and PTS
is higher than the population affected by TTS andfRif$a single plie-driver strike. Up to 2% of the
porpoise population may be affected by the PTS for the cumulative Skb, & a significant impact

on the population due to its lorgerm impact. For TTS with S&i-the percentage increases to 9% of
the population, whih is moderate due to its reversible and shtatm nature.

After the application of NRShe values decr&sed. This is particularly relevant ftve impactswhich
have been assessed as significant for the scemanehich mitigation measures are not ajgul. The
proportion of animals affected by TTS and PTS #ieapplication oMRShas beerreduced to 1%
(Tale 6.6), which in the worst casgcenariochangel the impactassessmento moderate(Table6.7).
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Talde6.6.  Proportion of porpoises affected in thalc Power OWF Area without and with the naigduction systemNR$ applied. The number @idividuakwithin the
population is above and below 95% of the population size estimated togetheitsvitbnsity as part of the SAMBAH proje?$4] [Source: Baltic Pow&p. z
0.0. data]
Impact area Estimated Without NRS With NRS
[km?] number of
oot e Estimated density in the Numb.er of Perceptage of Numb.er of Perceptage of
_ ' in the Baltic | areamodelled[sp. kn1?] porpmsesaffected porp0|se_s porp0|se_s porpmsgs
Without | With - in the area affectedin the affectedin the affectedin the
population X X
NRS NRS INE] modelled population [%] areamodelled population [%]
PTS (single strike] 4 0.03 80¢1091 0.0006@;0.00823 0 0 0 0
PTS1-h cum) 2580 203 80¢1091 0.0006@,0.00823 2/21 1.94/1.95 0/2 0/0
TTS (single strike) 161 5 80¢1091 0.0006@,0.00823 0/1 0/0 0 0
TTS (4h cum) 12100 1020 80¢1091 0.0006@,0.00823 7/100 9.08/9.13 1/8 0.77/0.77
Behavioural 6030 552 801091 0.0006@0.00823 4/50 4.52/4.55 0/5 0/0
regponse
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Noise caused by vessel traffic

Small, fast ships, such as barges and delivery spgmerate noise mainly witfrequenciesfrom

<1 kHzo > 10 kHz111, 182]. It is likely that their movement will lead to an increase in #veustic

field during the constration phase, includinthe frequencies that partly concern marine mammals
[182). Porpoisesgrey seals antharbour seals are more sensitive to higher frequencies and studies
have shown that porpoises react to lowewels of highrequenciesf vessénoise componentsi[l],

462. Wi y A S @6¥]falbo discovered that exposure to suddegthirequency noise, which could be
caused by a faghoving vessel, resulted in a vigorous dalfin waving, disturbance to feeding and
even occasionallgessation ofecholocation in the case dfee-living porpoises. Theseehavioural
changes were olesved at a distance of several kilometres from the vessel. Increased noise from
vesselgelated to the construction phase mathus, pose apotential problem br animals, and the
presence ofresseldn the area may result in porpoises migrations or incurring energy expenditure due
to the reduction of feeding ground and the need to move aweaynf the vessel The intensity of
disruptive factors depends on the ty@mmd number ofvessels which in this case will be smadir
mediumssized,such asnaintenance vessels, construction vessels enathe vessels

Given that some of the areas with tigeeatest vessel traffic in Danish waters are also areas with many
porpoises [398], they are very often exposed to Idevelof ship ndase B62). However, any movements

of porpoises caused by noisglated to vessel traffiwill be shortterm and at relatively short distances
(<10 km). Thesame applies to the two seal species in question, as seals arefedsoobserved in
areas with higtvesselraffic intensity R05.

Ambient noise levels should himcrease significantly due tive increased traffic of shipping related
to the construction phase. This will be a ghterm impact.Therefae, the noise caused by the vessel
traffic was assessed as insignificant despitdiitsct nature.

Increase ouspended solidsn water

It is expected that the suspension of sediments related to the construction will be -&ont
therefore, it will probably not affect porpoises, grey seals and harbour seals. The increase in pollutant
concentration as a result otispended sediments is likely to be of Isignificance

Habitat change

Habitat change related to construction include changes of the seabed and increasing presence of
vessels at thevater surface, which indirectly affects marine mammals. None of these ggsamwill

have a significant impact compared to timapact of thenoise generated during the construction
phase. Theaignificanceof this factor for porpoises and seals has been assessed low.

Spillage of oil derivatives into the environment as a resaf vesselbreakdowrs

Vessel collisions causing oil spillage in the project area may adversely affect marine mammals present
in adjacent waters. However, fuel spillage is very unlikeliing this into account, the significance of
this factor for porpoiss and seals was assessed as moderate.

Assessment of the significance of impacts durithg construction phase

For the assessment of impacts, the methodology developed for the purposbe &lA Report was
adopted. The significance of the impact of thdtBaPower OWF was assessed for the construction
phase after theapplication of NRSThe results are presented tine table below (Table6.7). The basis
for the assessment were the results of numerigaddelling, included in Appemnd3 to the EIA Report.
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After the application of theNRSall impacts on porpoises, gregal and harbouseal wereassessetb

be of low or moderatesignificance

Table6.7.  Significance of the impact on niae mammals resulting from piling during the constructioagsh
after application oNRYSource Baltic Paver Sp. z o.alata]
. i Impact
Species Impact Impact description . p- .
significance
PTS (single strike) Permanent shiftn the hearingthreshold due to a Low
9 single hammestrike
Permanent shift in théearingthreshold due to
PTS (h cum) accumulated noise from 1 hour of piling Moderate
TS (single strike) T_emporary shift |.n thdearingthreshold due to a Low
single hammestrike
Temporary shift in théearingthreshold due to
Harbour TTS (@ cum) the accumulated noise from 1 hour of piling Moderate
porpoise Behavioural response Behavioural response to pile driving (moving aw| Moderate
Phocoena P from the construction site)
phocoena Shipping noise Behavioural response to shipping noise (moving |
pping awayfrom the construction site)
Suspended sediments Changes in behaviour causedthg suspension of Low
P sediments released during construction
. Changes in behaviour caused by habitadrue
Habitat change resulting from the construction Low
- Contaminatiorcaused by collision of vessels use
Vessel collisions . . Moderate
for construction (e.qg. fuel spillage)
. . Permanent shift in thdaearingthreshold due toa
PTS (single strike) single hammestrike Low
PTS (4 cum) Permanent shift in thdﬂearlngthreshold qu to Low
the accumulated noise from 1 hour of piling
. . Temporary shift in théaearingthreshold due to a
TTS (single strike) single hammestrike Low
Temporary shift in thehearingthreshold of
TTS (4h cum) hearing due tahe accumulated noise from 1 hou| Moderate
Grey seal of piling
Halichoerus Behavioural response Behavioural response to pile driving (moving aw| Low
grypus from the construction site)
_— . Behavioural response to gping noise (moving
Shipping noise away from the construction site) Low
. Changes in behaviour causedthg suspension of
Suspended sediments sediments released during construction Low
Habitat change Changes in behaviour caused by habitat change Low
9 resulting from the castruction
. Contaminatiorcaused by collision of vessels use
Vessel collisions . . Moderate
for construction (e.qg. fuel spillage)
. . Permanent shift in théaearingthreshold due to a
PTS (single strike) single hammestrike Low
Harbour seal PTS (4 cum) Permanent shift in théiearingthreshold due to Low
Phoca vitulina the accumulated noise from 1 hour of piling
. . Temporary shift in thénearingthreshold due to a
TTS (single strike) single hammestrike Low
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. o Impact
Species Impact Impact description . p' .
significance
TTS (@ cum) Temporary shift in thdaearingthreshold qu to Low
the accumulated noise from 1 hour of piling
Behavioural response Behavioural respo_nse t_o pile driving (moving aw| Low
from the construction site)
_ . Behavioural response to shipping noise (moving
h ) . L
Shipping noise away from theconstrudion site) ow
. Changes in behaviour caused by suspension of
Suspended sediments ) ges! viou . . Y u_p ! Low
sediments released during construction
Habitat change Changes in behaviour causgd by habitat change Low
resulting from the construction
Vessetollisions Contamlnathl caused by CO|.|ISIOI’I of vessels use Moderate
for construction (e.qg. fuel spillage)

6.1.1.4.1.5 Migratory birds

During the construction phase of the OWHRe space above the sea area where installation and
construction works are carried out is gradually disturbeathBhe vessels participating in these works

and the OWF structures erected create obstacles for migratory birds. Moreover, taking into accoun
the parameters of bird passages, i.e. their altitude and direction, the impact on different bird species
will have different significance. This assessment primarily accounted for the presence of construction
vessels during the conduct of work. Impactsroigratory birds resulting from the barrier effect and
collision with the Baltic Power OWF structures were asskfsethe exploitation phase, when their
effects are the greatest. Detailed assessment of the impact of the Baltic Power OWF during the
constiuction phase on migratory birds is included in Appendix No to the EIA Report.

The significance of the impact ofegtBaltic Power OWF, i.e. the barrier effect and the risk of collision
on migratory birds during the construction phase was assessed to batlmest.

6.1.1.4.1.6 Seabirds

Identification of key factors affecting seabirds during the construction phase

The impact of theolanned project during the construction phase will be mainly local, i.e. limited to the
construction site; the Baltic Power OWF will be lechbutside the boundaries of protected areas,
including the Natura 2000 sites.

In order to determine the significace of the impact, the scale of the impact was assessed as high for
the longtailed duck and velvet scoter, moderate for the razorbill and@bexmon guillemot, and as
insignificant for the European herring gull.

The factors identified and the assessmehtleeir impact on marine avifauna during the construction
phase are presented below.

Vessel traffic

Construction works will require the presence of various types of vessels which will disturb seabirds by
their physical presence, noise (including the ngjsaerated by pile driving, if pileased foundations

are chosen) as well as light emission. The fiwe factors should not affect the change of the flight
routes of those species of seabirds that do not use the area, but only fly over it (e.g. the common
scoter). However, it cannot be excluded that such impact will occur at night, especially when the
construction site is heavily illuminated. As birds migrate, they navigate according to natural light
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sources such as stars and the dtihas been noticedhat at night they also head towards lighthouses,

oil rigs and other structures illuminated by axtifil light §51]. The range of impact will depend on the
number of vessels involved, their size, the manner adsel illumination and the intensityf dight
sources. The duration of the construction phase and the location of the power stations within the OWF
Area where the increased vessel traffic will take place also play a part. The period in which the works
will take place is important as most seabspecies, including the loftgiled duck.exhibit significant
differences in abundance in various phenological peridéie deterring effect will increase with the
progressing development of the OWF Arltially, it will be local and birds will be abto find feeding
ANRdzyRa Ay GKS @GAOAYyAGE 0SdaId Ay (GKS ySAIKO2dzZNRY
the construction phase the range of this impact will increase significantly, strongly lifesidigng and

resting possibilities fobirds in the OWF Area.

On the other hand, the presence of vessels and fixed structures protruding from the water will result
in a greater abundance of gulls that use such elements as resting sites and seek fooddmityeof

the vessels. Threspecies of large gulls, including the European herring gull most abundant there,
gather in the open sea around fishing vessels. If commercial fishing is reduced in this sea area during
construction (or future exploitation) hiese gulls will move (at leagartially) to other fishing sites.

Vessel traffic during the construction phase will cause a direct negative impact on seabirds, of local
character (regional in the case of the let@ijed duck due to the possible impact oret
biogeographical populationfahe species). For the razorbill, common guillemot, European herring gull
and velvet scoter, this is a medidi@mm impact and for the longailed duck¢ shortterm and
temporary.

The sensitivity to the impact on thHeuropearherring gull wasssessed as low and for other species

as high.

The significance of the impact varies for individual species and is assessed as negligible for the
European herring gull, moderate for the razorbill and common guillemot, and high for betiespf
ducks, tte longtailed duck and the velvet scoter.

Emission of noise and vibration

The presence and traffic of construction vessels will be the main cause of disturbance of seabirds in
the sea area covered by the construction of the Baltic PowsFOThis impact Wibe much higher
than other pressures related to the construction phase, such as underwater noise emission.

The monitoring of birds during the construction works of the Egmond aan Zee OWF in the Netherlands
did not show any noticeable aetion of bird speies insensitive to the disturbances related to the
presence of vessels (mainly gulls and terns) to piRBg][

The environmental impact assessmeior the OWF Area indicated the presence ofpassible
significant impact of underwater noise on fish which constitute the food supply for certain species of
seabirds (diving piscivorous birds). The application of NRS along with a mitigation meaststartsoft
procedure during piling) will minimigee negative impact.

Noise and vibration during the construction phase are direct negative impacts on seabirds of local
range (for the longailed duck of regional range, due to possible impact on the biogeograbh
population of this species), mediutarm, reversible, repeatable during the construction phase, with
intensity depending on the species.

The sensitivity to the impact for the European herring gull was assessed as low and for other bird
species as high
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The significance of the impact varies fodividual species and is assessed as negligible for the
European herring gull, moderate for the razorbill and common guillemot, and high for both duck
species, the longpiled duck and the velvet scoter.

Lighting of the project site

When migrating, birdeavigate according to natural light sources such as stars and the sun. It has been
noticed that at night they also head towards lighthouses, oil rigs and other structures illuminated by
artificial light g51]. Suveys on the behaviour of birds near oil rigs have shown that lighting causes
seabirds to gather around these structures not only during tlgration period. This is mostly the case

for tubenoses Rrocellariiformeswhich are most often active at nightubthe concentrations of the

little auk @lle all§g have also been observedH]], this species being closely related to the razorbill
and the guillemot found in the area of the planned project. However, in tee of mosttypical
seabirds species (sea ducks, gaviiformes), the impacttificiat lighting on birds present in the
immediate and further vicinity of light sources remains very poorly explored.

Lighting of the project site during the construction pbawill cause a direct negative impact on
seabirds, of local range (regional fdhe longtailed duck, due to possible impact on the
biogeographical population of this species), mediterm, reversible, repeatable during the
construction period, with interisy depending on the species.

The sensitivity to the impact was assessed asftovthe European herring gull and for other species
as high.

The significance of the impact varies for individual species and is assessed as negligible for the
European herringull, moderate for the razorbill and common guillemot and high for both duck
speciesthe longtailed duck and the velvet scoter.

Barrier creation

The structures of the power station, gradually appearing during the construction phase, will deter
birds. Tte influence of this impact on birds depends on the progress of constructing the OWF. Initially,
individual wind power stations will have little imgtaon birds, but the deterring effect will gradually
increase 390]. The data from literature clearly indicate that seabirds avoid areas occupigdnioly
power stations and their population decreases within a radius of up to 2 or even up to Z6k828,

254, 235. Adult birds will most likely be able, to some extent, to beca@ueimatised to the presence

of wind farms. However, individuals urmtigking their first migration towards wintering grounds may
have problems with passingrnbugh an extensive barrier created by a group of wind farms. This may
result from their lesser experience, which causes higher bird mortality in the first year [@0lif#41,

273). Lack of data on bird behaviour in the vicinity of extensive OWFs indicates the necessity to plan
postinvegment monitoring surveys. It should also be noted that the parameter affectindeted of
impact is the number of wind power stations constructed. The distance between individual wind power
stations on the farm and the neighbouring OWFs is also impartBoth the construction and
exploitation of wind power stations located close toetlBaltic Power OWF will result in the
accumulation of the barrier effect for birds.

In addition, the presence of numerous vessels used for the OWF construction may reaalt in
additional barrier effect, thus reducing the possibility of birds moving betvitbe resting areas during

the migration. The scale of the impact will depend on the number of vessels involved in the
construction phase, their size, the duration of thenstruction phase and the phenological period in
which the works will be carried out
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The sensitivity to the impact for the European herring gull was assessed as low and for other species
as high.

The significance of the impact varies for individual speeaias is assessed as negligible for the
European herring gull, moderate for the rakil and common guillemot, and high for both duck
species, the longpiled duck and the velvet scoter.

Collisions with vessels

Collisions between birds and vessels usedHerOWF construction may occur, mainly at night, when
birds are attracted by thaght emitted. The scale of the impact will depend on the number of vessels
involved in the construction phase, their size, lighting configuration and intensity, the durtibe
construction phase and the phenological period in which the works wilabéed out.

The sensitivity to the impact for the European herring gull was assessed as low and for other species
as high.

The significance of the impact of collisions witssels varies for individual species and is assessed as
negligible for the Europemaherring gull, moderate for the razorbill and common guillemot, and high
for both duck species, the loftgiled duck and the velvet scoter.

Destruction of benthic habitats

Construction of foundations or support structures (especially if GBS foundatiensebected) and
laying of innesarray power cables will result in numerous disturbances of seabed communities at the
project site.

Some of the habitats used by seabirds stioyy during migration will be lost due to the construction
of foundations or suppdrstructures. This process will have a direct impact on the seabed and will
impact the water column. Natural benthic environments will be lost, but most likely they will be
replaced by new ones (artificial reef effect). The range of impact will mainlyndege the number of
foundations or support structures of wind power stations as well as their type and size.

Bird species exposed to impacts related to the loss of bentiiitdts as a result of space occupation

are mainly the benthivorous sea ducks. Hoee those species are very sensitive to disturbance
caused by vessel presence and other human activities at sea. Therefore, it is estimated that the
deterring impact due tahe presence of construction vessels will be the main impact in the area, which
will result in the movement of the sensitive species to other areas. Thus, those birds will not experience
an additional impact related to space occupation during the consom@hase.

The destruction of benthos habitats during construction works is aindodnegative impact on some
seabirds (mainly benthivorous species), which is local, metium, reversible, repeatablduring the
construction period (for each wind powestation or infrastructure component), with intensity
depending on the species.

Thesensitivity to the impact was assessed as negligible for the European herring gull, moderate for
the razorbill and the common guillemot, and high for the l¢aided duck ad the velvet scoter.

The significance of the impact varies fadividual species and was assessed as negligible for the
European herring gull, low for the razorbill and common guillemot, and as high for both duck species,
the longtailed duck and the vekt scoter.

Increase of suspended solids content in water andodsition of disturbed sediment
These factors may affect the ability @i’ing benthivorous and piscivorous spedie®btain food.
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During the OWF construction, the seabed sediments will lstudied and the concentration of
suspended solids in water wificrease. That phenomenon will be the most intense if GBSs are used,
which require prior preparation of the seabed.

Direct transfer of sediments and their resuspension will result in reducagntransparency. If it
exceeds the natural level, it could cmudifficulties in hunting for birds that use their sight when
searching for food (gaviiformes, sea ducks, razorbills), and thus, result in the movement of birds
preferring more transparent wars. No impact on birds feeding on the water surface (gulls) is
expected.

The local decrease in water transparency in the OWF Area will betshartand its impact will be
eliminated by other, more intense disturbances causing birds to leave the area.

Saliment deposition related to the preparation of the seabed fauridations or support structures of
wind power stations may affect benthic environments located in the OWF Area and in its vicinity.
Alayer of sediments that have been disturbed will be demason benthic organisms, which may
hinder the possibility of @ exchange by these organisms and their intake of nutrients. This
phenomenon may lead to a reduction of benthic resources and fish that feed on them (reduction of
biomass, reduction of growtland productivity), and consequently may affect the food sugdply
seabirds in this area.

The increased content of suspended solids in water during the construction works and the deposition
of sediments that have been disturbed are indirect negative irtgpan seabirds (diving in water in
search of food), which aredal, mediumterm, reversible, repeatable during the construction period,
with low intensity.

The sensitivity to the impact for the European herring gull was assessed as negligible, foothil raz
and the common guillemot as moderate, and for the ldaiged duck and velvet scoter as high.

The significance of the impact varies for individual species and is assessed as negligible for the
European herring gull, moderate for the razorbill andnooon guillemot, and high for both duck
speciesthe longtailed duck and the velvet scoter.

The table belowTable6.8) presents a summary of the significance of individual impacts of the Baltic
Power OWF on seabirds during the straction phase.

Table6.8.  Sigrificance of the project impact on seabirds during the construction phase [Source: Baltic Power
Sp. z 0.0. data]

Species Impact Impact description Impact significance

Disturbance of the species asesult of transport to
and from the project site and as a result of
Vessel traffic construction works, operation of machines and Negligble
equipment necessary for the implementation of the
project

: Emission of noise . -
Europearherring L Presence and movement obnstruction vessels Negligible
and vibration

gull
Lighting of the . . . . -
Larus argentatus g' 9 . Attracting and concentrating birds around the projec| Negligible
project site
Collisions with Attracting birds to vessels at night@uollisions with -
Negligible
vessels vessels
Barrier creation Barrier creation by the structures of subsequent win Negligible

power stations
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Species Impact Impact description Impact significance
Destruction of Loss of habitats due to the installation of foundation Nealiable
benthic habitats | or support structures g9
Increase of
suspended solids
content in water | Disturbance of seabed sediments, especially with th Negligible
and deposition of | use of gravitybased structures (GBS) g9
disturbed
sediment

Disturbance of the species as a result of transport tg
and from the project site and as a result of
Vessetraffic construction works, operation of machines and Moderate
equipment necessary for the implementation of the
project
Emission of noise .
. . Presen@ and movement of construction vessels Moderate
and vibration
Lighting of the . . . .
) g. 9 . Attracting and concentrating birds around the projec| Moderate

Razorbill project site

Alca torda Collisions with | Attracting birds to vessels at night and collisions witl Moderate

Common vessels vessels

guillemot Barrier cresion | B2Tier creation by the structures of subsequentwin( \\ ~

Uria aalge power stations

Destruction of
benthic habitats

Loss of habitats due to the installation of foundation
or support structures

Low

Increase of
suspended solids
content in water

Disturbance of seabed sediments, especially with th

Velvet scoter
Melanitta fusca

o . Low
and depogion of | use of gravitybased structures (GBS) °
disturbed
sediment
Disturbance of thespecies as a result of transport to
and from the project site andsaa result of
Vessel traffic construction works, operation of machines and High
equipment necessary for the implementation of the
project
Emission of noise . .
L Presence and movement of consttion vessels High
and vibration
Lighting of th . . . . .
ghting of the Attracting and cacentrating birds around the project | High

project site

Collisions with
vessels

Attracting birds to vessels at night and collisions with
vessels

High

Barrier creation

Barrier creation by thstructures of subsequent wind
power stations

High

Destruction of
benthichabitats

Loss of habitats due to the installation of foundation
or support structures

High

Increase of
suspended solids
content in water
and deposition of
disturbed
sediment

Disturbance of seabed sediments, especially with th
use of gravitybased strutures (GBS)

High
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Species Impact Impact description Impact significance

Disturbance of the species as a result of transport tg
and from the project site and asrasult of

Vessel traffic construction works, operation of machines and High
equipment necessary for the implementatiofithe
project

Emission of noise

L Presence and movement of construction vessels High
and vibration

Lighting of the

project site Attracting andconcentrating birds around the project| High

Collisions with Attracting birds to vessels at tiggand collisions with

Longtailed duck
vessels vessels

Clangula hyemalig

High

Barrier creation by the structures of subsequent win

Barrier creation .
power stations

High

Destruction of Loss of habitats due to the installation of foundation

. . High
benthic habitats | or support structures 9

Increag of
suspended solids
content in water | Disturbance of seabed sediments, especially with th
and deposition of | use of gravitybased structures (GBS)

disturbed
sediment

High

6.1.1.4.1.7 Bats

During the construction phase, the following activities shall be performegtiwmay directly or
indirectly affect migratory bats:

w allocation of installation/transport vessels including structw@inponents to the construction
site;

seabed preparation for foundations or support structure components;

embedding of foundations or spprt structure components;

installation of individual components of wind power stations (towers, nacelles, rotors);
w cabk laying (burying cables in the seabed or laying them on the seabed).

€ ec¢

Works taking place under the sea surface do not have a directdngpabats. However, as a result of
these works, vessel traffic in the OWF Area as well as light and noise emisdionsedse. Migratory
bats may be attracted by the vessel and construction site ligh88§]] Surveys on the feeding and
migratory behaviour of batsff the coast of Sweden and Denmark have provided evidence of the
presence of at least 11 species of bats over the sea &iledliey have revealethat both seasonal
migratory bats and settled species feed above the sea area. Based on surveys (Ahl&}}) eteatig¢d

out off the Swedish coast, has been found that feeding was common in areas with a highityenis
insects on the water surface. No correlation was found between the concentration of food supply and
the distance from the shore. Most likely, the concentration of food supply depemndgveather
conditions. According to literature861, 54], concentrations of insects can move actively or passively
through wind.

During the construction phase, vessels and newly erected structures may serve as shelters or resting
places for migratory bats2] 362. In this case, there may be a risk collision with vessels and
structural components in the development area.
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Due to construction work and increased vessel traffic in the vicinity, noise levels will increase. The
noise increase may cause the dispersion of bats during flight and acbasier effect. Therefore,
noise may cause bats to change their flight direction, which in turn mexsina energy expenditure
[128].

Surveys conductk during the spring and autumn migration periods indicated a possibility of bats
migrating through the OWF Area, but the migration intensity was low due to thedbwity of bats.

The impacts on bats identified for the construction phase will be negativect, local and shotterm.

The sensitivity to the impact was assessed as low, whereas the significance of the Baltic Power OWF
impact during the constructiophase was assessed as negligible due to the low activity of bats found
during the surveys cded out in the seasonal migration periods.

6.1.1.4.2 Impact on protected areas
6.1.1.4.2.1 Impact on protected areas other than Natura 2000

Given the location of the Baltic Power O\tRa significant distance from the protected area of the
{O26AZa1A blLdA2ylf tFN]ZX GKSNB gAff 0SS y2 airaya
which it was established, such as biodiversity, resources, objects and elements of inanimage natu

and the landscape of the Park.

In the Appendix to the Ordinance of the Ministef the Environment of 16 February 2017 on the
LINPGSOGA2Yy GFala 2F GKS {026AZalA blraAz2zylrft tIF N
2017, item 10, as ameeed), in which the existing and potential internal and external threats and
methods of elimination or mitigation of these threats and their effects were identified and assessed,

the existing external threats category indicates the risk resulting from istrgdhe areas for wind

farm construction inthe municipalities adjacent to the Park. In the category of potential external
threats, only the construction of wind farms in the buffer zone of the Park was indicated as constituting

a potential external thretand therefore, it should be stated that the Baltic Power OWF will not pose

I GKNBIFG G2 GKS {0O26AZ&1A blOGA2YIE tIFN]®

6.1.1.4.2.2 Impact on Natura 2000 sites

Identification and assessment of impacts on protected areas within the European Natura 2000 network
is presenédin subsectior6.3.

6.1.1.4.3 Impact on wildlife corridors

Pursuant to the Nature Conservation Act of 16 April 2004 (Journal of Laws of 2016, item 2134, as
amended), a wildie corridor is an area allowing for migration of plants, aninsal&ingi. The network

of wildlife corridors connecting the European Nature Protection Network Natura 2000 in Poland was
established in 2012D1]; wildlife corridors were not identified in the PMA. Regular mtigrss of birds

take place in the Baltic Sea area in spring and autumn; however, the migration tactics and their routes
are verypoorly recognised.

In case of the velvet scoter, the lotgjled duck and the razorbill, an increase in the number of
migratingindividuals in the spring period ran parallel to the significant presence of these species on
the water in the area of plannedalBic Power OWF. Also, an increase in the number of individuals of
these species passing through in the autumn period ran gartallan increase in their number in the

sea area surveyed.herefore, it can be assumed that some of the obsefligtits of the longtailed

duck, velvet scoter and razorbill, even in the period of spring and autumn migrations, concerned local
passages leveen feeding ground<[7].
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Given the lack of information on the occurrence, functioning and significance of wildlife corridors in
maritime areas, it was conservatively assumed that the value of this resoureedism. Taking into
account the spatial scale of thigaltic Power OWF Area in relation to the size of the Baltic maritime
area, including the increasing effect of spatial development, it was assessed that the impact of the
Baltic Power OWF on the potentialigration routes of migratory species will be ngidlle during the
construction phase.

6.1.1.4.4 Impact on biodiversity
Macrozoobenthos

Disturbance of the seabed sediments structure will result in the physical destruction of the
macrozoobenthos complex only at % of the OWF Development Area, at the location of
foundations or support structures and along the cable routes inside the OWF. However, this will not
result in a significant change in the quality structure of the soft bottom macrozoobenthos
communities, onsisting of taxa typical and common in the open evatof the Southern Baltic.

Ichthyofauna

Impacts occurring during the construction phase may reduce the diversity of ichthyofauna through the
fish deterrancecaused by noise. Fish may react to an incrddegel of noise by leaving the affected
region (avoidance reaction98, 293 11]. Avoidance reaction will be stronger in tloase of the
clupeids and cod, but it will probably affect the flatfish to a lesser extent due to the absence of the
swim bladder and the associated low sensitivity to noise impact. An increased concentration of
suspended solids may cause a similar avaidareaction and a periodic reduction in diversity.
Similarly, as in the case of noise emissions, the impact effect will be negligible in relation to demersal
fish species (the flatfish, common seasnail, gobies). However, in the case of the last two, fpeicies
reproduction may be restricted due to demersal spawn being covered by the sediment from the water
column. A local decrease in diversity may occur throughout the construction period.

Marine mammals

There are only 3 species of marine mammals occgiriore or less sporadically in the Baltic Power
OWF Area and adjacent areas. Thanks to the use of NRS, the construction of the Baltic Power OWF will
have no impact on this relatively low biodiversity, assuming that no more than 2 simultaneous piling
workswill be carried outin the Baltic Power OWF Area or in the area of another planned OWF.

Seabirds

The analysis of the possible impacts resulting from the construction activities performed during the
OWF construction phase shows that their effects will magerary and local in most cases. This applies
to all types of emissions (noise, suspended solids, release of nutrients from seabed sediments).

As a result of construction works, there may be a temporary change in the species structure in the
Baltic Power @/F Area and in its direct vicinity. In the case of seabirds, the most sensitive species will
move away from the farm area already during the construction phase, and the number of sea ducks
will gradually decrease. An increase in the number of gulls amdazants is expected, as they use the
structures protruding from the water as resting places. Therefore, in the case of birds it cannot be
stated that biodiversity will remain unchanged. It should be emphasised that this change concerns the
place where thewind farm will be constructed and its nearest vicinity. After the completion of the
OWF construction phase and the stagi of wind power stations, some birds representing the species
more sensitive to the impact of wind farms (razorbills, sea ducks) eazg the OWF Area and move

to the adjacent feeding grounds. The loss of zoobenthos in quantities irrelevant from the perspective
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of food resources for seabirds will not cause disturbances in food dependencies, which, consequently,
will not disturb the exisng balance and will not lead to a permanent elimination of species.

The marine habitat will not be fragmented in such a way that the populations related to the Baltic
Power OWF Area and adjacent sea areas could be isolated permanently or temporarily.

To saim up, the impact of the project in terms of biodiversity can be wered to be of low importance
due to its local range, which is limited to the area occupied by the wind farm together with the
surrounding buffer zone with a width ob2 km.

6.1.1.5 Impact on altural amenities, monuments and archaeological sites and objects

Theassessment was carried out on the basis of the results of geological examination and geophysical
surveys of the seabed in the construction area, which are included in Appendix NoE®AtHReport,
as well as the results of the project impact.

The assessant covered the probability of occurrence of deposits from the Stone Age in the area of
the planned project. The implementation of the Baltic Power OWF project may cause the following
types of impacts on hitherto unrecognised objects, which may be uncdwaard identified, and which
may be important from the point of view of the protection of cultural heritage (archaeological relics
dating to the Stone Age):

1 damage to or complete destructi of archaeological relics by vessel anchors;

1 damage to or completeestruction of archaeological relics during embedding of the GBS and
laying of cables;
damage to archaeological relics during installation of pile foundations;
soil subsidence;
exposing echaeological objects;
sedimentationof disturbed sediment;

T discoveryof new objects (positive aspect).
During the construction works, new unidentified archaeological sites, objects or artefacts may be
discovered which, due to a lack of knowledge aboutirtfexistence at this stage, have not been
included in the impact assement presented in this EIA Report.

= =4 —a A

Based on the analysis conducted, it was found that the significance of the impact caused by the project
in question on the prehistoric archaeologicalics from the Stone Age will range from insignificant to
low.

It was found that all potential impacts of the Baltic Power OWF on potential Stone Age relics will be
insignificant, except for the impact related to the embedding of pile foundations, tméfismnce of

which was assessed as low. The results of the asses$raeatshown that the project consisting in

the construction of the Baltic Power OWF will not have a significant negative impact on objects of great
importance for the protection of cultal heritage in the APV during the construction phase.

Considering the problem of the presence of Stone Age relics (mainly residues-Balaswlithic and
Mesolithic settlements) in the area of the planned project, it should be taken into account that the
relevant area potentially inhabited by Stone Age cammities underwent irreversible transformations

or destruction due to natural factors. Its identification is not only impossible from the perspective of
conventional land archaeology but is also extregnebmplex from the perspective of underwater
archaeolg@y methods.

The scale of paleolandscape transformations from the turn of Pleistocene and Holocene is confirmed
by the results of geological surveys carried out in the Baltic Power OWF Area. Theiradyleahio

Page204of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

atotal erosion of stratification, which mayave contained relics of human settlements in this area
during that period, namely the Pleistocene and early Holocene. As a consequence, the chance of
accidental penetration of Stone Age relics dutimg construction phase should be considered as close

to zero in this area.

Although the current state of knowledge on the history of the Pomerania settlement in the Stone Age
does not exclude the possibility of settlement in the late Palaeolithic and Meisoperiods in the
areas overlapping with the projearea, the possibilities of observing and identifying its relics in the
form of:

9 archaeological sites of the Stone Age (thecatied compression wood);
9 anthropogenic irground objects;
9 single stone ad organic artifacts;

are far more complex.

Even if thesaid relics potentially exist as a component of seabed layers in the Baltic Power OWF Area,
the possibilities of identifying and tracing them are extremely small. Moreover, the Register of
Underwater Achaeological Sites does not contain information oy anbmarine archaeological sites
dating to the Stone Age located in the area of the planned project.

This is due to the strong erosion identified in the areas located so far north of the current sba®li

the Southern Baltic426] and sedimentation processes which seized paleolandscape relics, which was
confirmed by the results of geological and geophysical surveys, intlmd@ppendix 1 to the EIA
Report.

In the context of the most important conclusions from the geophysical surveys aimed at identifying
anthropogenic relics in the Baltic Power OWF Area, it should be mentioned that:

1 explorations using seismacousticandgedogical methodss well aflkROV insections did not
confirm the presence of settlement residues from the Stone Age;

1 geophysical surveys carried out to identify tiediefand structure of the seabed, as well as the
reconstruction of the paleolandscape, ditt confirm the occurrence of antbpogenic
objects related to prehistoric settlement;

9 inspection of geological core samples carried out to detect the presence of archaeological
relics (i.e. elements of cultural heritage from prehistoric periods) did oofien the possibility
of finding hemwithin the project area.

Appendix 1 to the EIA Report describes the wrecks found in the OWF Area, amounting to five units. All
the wrecks were reported to the relevant authorities. Two of them had been previoushdfand

their positions are recordeih nautical charts. The Applicant assumes preventive limitation of activities
related to seabed disturbance (systems, anchoring, foundations) at a distance of up to 100 m from the
wrecks reported.

To sum up, at the conasiction stage, the planned Baltic Wer OWF project will not have a negative
impact on the potential objects of great importance for the protection of cultural heritage of the Stone
Age. The surveys carried out in the area in question did not reveal amgesrogical objects or strata
related to the settlement in thé&Stone Age

6.1.1.6 Impact on the usage and development of the sea area and on material goods

During the construction phase of the Baltic Power QW5 area will be gradually excluded from
shipping, fishingsurveyand tourist cruiseslue to safety reasons. Only the presence of vessels related
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to the project implementation will be allowed. The construction of the Baltic Power OWF will not
disturb the use of the MW B8 and MW P19 military training areas. The elements of cultural heyita
identified during thesurveysshould be protected by establishing zones excluded from construction
works at a distance of up to 100 m. Increased traffic of ves&iang the construction of the OWF
may mean difficulties in the vessel traffic on theit® located south of the OWF.

Limitations resulting from the gradual exclusion from the previous use of the Baltic Power OWF Area
will have the greatest impact on figg, including in terms of fishirgjtes as well as the necessity to
extend the routesa the fisheries located north of the Baltic Power OWF Area. The impact on fishing
will be negativedue to restriction} and direct (directly affecting theeceptor. Moreover, due to the
assumed duration of the construction phase (from 2 to 8 years)irtipact will be longerm and local
(limited to the Baltic Power OWF Development Area).

Taking into account the fact that the previous use of the Baltic Power Aé&or fishing activities
was small and that this activity can be carried out in neighlnge®a areasit should be assumed that
the significance of the Baltic Power OWF impact on fishing wilelyégible

6.1.1.7 Impact on landscape, including the culturabiscape

During the construction phase of the planned OWF, the following potential impétie groject on
the landscape, including the cultural landscape, were identified:

9 traffic of vessels, mainly the vessels of contractofshe construction works, as well as
contractors of surveyssupervision and other works;
9 transport of structural compnentsof the OWI-including largesize components;
1 successive ereitin ofoffshorestructures, such asind power statiors, substationsplatforms
and others.
The impact on the landscape will be objective, changinghitggacterfrom natural to industrial but
also subjective, depending on individual characteristics ofrdweptor, and may be perceived as
negative, positive and indifferent.

The offshore structures may be constructed one by one, in stages. It is expected that the OWF
construction phase malast from 2 to 8 years. The offshore structures will be painted, marked and
illuminated at night to ensure maritime and aviation safety.

The impact of the OWF on the landscape during the construction phase depends on:

the traffic of constructiorrelated \essels, size of structures transported;
the size of structurg diameter ofarotor and its position in relation to the viewer;
the number and location dWP&nd facilities;
meteorological conditions and the sea state;

1 locationof the landscape observer.
In the OWFArea, people not directly associated with the OWF are present temporarily. Theeeare
workers on board of vessels, passengers of tourist ferries, fishermen anesdaegnglers, tourists on
recreational crafts, participants in search and aws operatons flying over the sea in airplanes,
scientists and others. The planned OWF will be most visible to this group but more people will be able
to observe the OWF during the day rather than at night when, for example, some of ferry crews and
passemgers will ke asleep. During the construction, this group will be increasethégymployees of
the OWF construction vessels. The impacts on the landscape will betshorttemporary,and will
depend on how long the observer can see the construction ef @WF, andhe transported
components.

= =4 4 -
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During the construction phase, the landscape will change not only at sea, but also in ports where
offshore structures will be built. The impacts on the landscape in this respect will betstrart
temporary and, abo all, theywill take place in industrial and port areas, depending on the location

of the production area, they will be more or less visible to a tpaety observer; these will be medium

size and large ports. The landscape of p@md industrial areass transfomed, there are many
facilities and structures changing the landscape to industeidianthropogenic; they may partially or
even completely obscure the obsergeéew of the structures constructed for the needs of the OWF.

The impact was ass&sd as neggible, although it varies depending on the distance of the observer
from the OWF and the type of the landscape affected. In the open sea, the landscape is not
disturbanceresistant, but its value is not high, as very few people and over a ghoitd wil be
exposed to the landscape change and some of them (e.g. tourists) may perceigdvaasageousr
interesting. The spatial range of the impact will be large, it will decrease as the distance from the OWF
increases, the vessel traffic willcrease fom time to time, and at ports the impact will be local.

6.1.1.8 Impact on population, health and living conditions of people

During the OWF construction, the population will be affected at different leofetgensityin onshore

and offshore areas. B& componats ofwind power statios will be stored andssembledn harbour

and shipyard areas, namelyte foundations or support structures, towerand nacelles with rotors.

In other factories substations angblatforms supporting the infrastructureequired for the correct
functioning of the OWF will be constructed. They will be produced for several years using various
technologies, and then transported by vessels to their location at the OWF. The construction phase of

the planned project will resulin ensuring work for many people in the shipbuilding, power, power
engineering and maritime transport industries. Potentially large plants and ports from the Tricity as
gStt A& | sAy2dz2]l OAS | y i the prédictod andranspbiddfwind ppvket t 6 S A
station components for the needs of the OWF. Within the boundaries of the plants and port
infrastructure located there, OWF structures and equipment will be ufectured; moreover, the
components transportedrbm other production plants maype reloaded there. In these centres,

impacts on the health and living conditions of theople employedwill occur regardingnoise
SYAaaA2yI AN LRtfdziAz2ys &aS¢gt3S yR glaagSo {Yl
5 ND2 g2 aig D2 o WEhéakisting infrastructure is adaptethay also act as service or

rapid responseorts, with similar impacts on the hel and living conditions of thpeopleemployed

related to noise emission, air pollution, sewage avabte, only on a much smaller scale.

In the offshore areas, the loAgrm period ofthe OWF construction will cause significant changes to

shipping routesn the vicinity of the OWF and significant disturbances in the navigation of all vessels
sincethe area overlag with the main navigation routes of the Sowthn Baltic. It will increase the risk

for the safety of navigation of all types of vessels, inclgdecreational crafts, and for the functioning

of the fishing industry in this region of the se&eTconstruction of the offshore farm of this size, such

asthe Baltic Power OWF, may require more than 4000 passages per year of vessels of various sizes
betweenthe OWFI KS . | @ 2 ThelDRMIZ& (A Y YRSOI FyR 20l REAVI 6262
impact on the safety of navigation. During the construction period, the fishing industry will have to
abandon fishing in some of the fishing squares: N7, N8, O7 and @& Bea areasovered by

construction works.

The ongoing exploitation of crude oilma natural gas in B3 and B8 reservoirs and the planned
exploitation of B4 and B6 submarine natural gas reservoirs will not be disturbed due to a significant
distance of everal dozen kilometres, separating the said reservoirs from the Baltic Power OWF Area
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The process othe Baltic Power OWF construction will limit the offshore activities related to crisis
management and emergency response. It applies to various typemefgency events and accidents
involving vessels, rescue operations, rescuing propartyombating oil pollubn.

In offshore areas, the potential impact on health conditions and human life will be related to the
transport and erection of structures ofdividualwind power statiors and possible collisions of vessels
with the OWP Structures.

To sum up, the scale of impact dme population, health and living conditiortd peopleduring the
construction phase will b@malNand when assessing the sigriiice of thereceptorasQery high¥it
can be assumed that the significancetod impact will be moderate.

6.1.2 Exploitation phase
6.1.2.1 Impact on geological structure, seabed sediments, access to raw materials and deposits

Changes within the seabed associated wiith projectimpact will be local andwvithin the entire area
occupied by the projecinsignificant for the overall character of the seabed and its structure.

Depending on its structure, the seabed may exhibitedéht sensitivity to the impact of the pject
during itsexploitation phaseThe seabed made of till and twith a stony cover is difficult to wash out
and withstands morphological change& sandy, sandy and silty, and silty seabed is more susceptible
to washout and materidbeing movecdoverit, e.g. in the form of sandy waves. Thtige elements of

the OWF infrastructure may be uncoveredharied, both as a result of natural processesolving

the movement ofrock material along the seabed and aseault of thismovementbeing disupted by

the OWF infrastructure components.

Activities connected with the projeaxploitation may cause the following types of impact on the
seabed:

T local changes in theeabed reliefassociated with the presence tlie OWF infrastructure
components and their imgct on the processes of sediment transport ateposition seabed
washouts upstream/downstream ofthe OWF infrastructure components, formation of
sediment accumulation upstreaméwnstream of infrastructure components (sandy drifts),
cavities in the seabecreated at theanchoringplaces othe OWF maintenance vessels.

No changes in the seabed structuage expectedduring the projectexploitation phase The overall
impact of theprojectduringthe exploitation phasean be assessed as negligible.

6.1.2.2 Impact onseawater dynamics

As part of the assessment of the project impact on sea watesse motionand sea currents were
analysed. Theesults of themeasurementsarried outshow tha in the Baltic Power OWF Area, the
velocities and directions of water flows regtantly change. As a result @WPSonstruction in this
area, these flows may change. This may be influenced by factors such as:

1 the number of OWS the distance between therandtheir distribution arrangement

1 dimensions and shape of individl@WP Sowers;

1 type and dimensions of foundations or support structures;

9 flow field characteristics (velocities, prevailing directions, etc.);

1 seabedeliefwith particular consideration of surface gradients and natural obstacles.
As a result, the velocities and éations of water flow and pressure in the direct vicinity of each
structure may change, whiachill manifest itself in a local increase in watesvil velocity due tahe
narrowing of the flow stream and formation of whirlpools around the structdiee whilpools can be
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formed both downstream and directly upstream the obstadl@e range of the support structure
impact on water flows in thevater depth is only equal to several diameters of this structure, i.e. not
more than several dozen metres. However, thstances between individualind power statiors will
amount to at least 4 rotor diameters, i.e. they will exceed the range of this ingeaetrd times. This
means that overlapping of these impacts should not be expectedtlaadisturbances will onlpe
local.

The resulting modifications of the wave motion can be noticed only in the close vicinity of individual
wind power statiois. However, thewre of local nature and should notcuroutside the Baltic Power
OWEF Area.

Wind waves on the free sea surfaeacounteringobstacles in the form aofind power statiortowers,

flow around them, while losing part of their energy. If the diameterthef OWPStowers are smaller

than one fifth of the length othe waves propagating in their directio7(], such towers may be
treated as streamlined structures. This means that they will not cause a significant disturbance of the
wave field. Otherwise, the waveapproaching the structurérom the windward side, will be pagily
refracted and on theleeward sideb diffracted, i.e. subject to symmetrical deflection of the wave
radius behind the obstacle encountered. There is no wave motion in the shadow areareiotly d
behind the obstacle emmntered by waves, but water hirlpools may occur in such places. However,
upstream the construction, theefractedwaves interfere with the incoming waves, as a result of which
standing waves are formedds aconsequencewhen applying the linear theoryof simplification
reasons, vdical orbit velaities doubleimmediately upstream the structure. If such waves are long
enough to affect the seabed, they may, in connection wlith sea currents, contribute to entraining

the sediment from the seabed and, mgequently, lead to erosion ithe immediate vicinity of the
foundation or support structure. The resulting disturbances of wave motion can be noticed only in the
leeward zone. However, they are of local nature and shouldonotiroutside the Baltic PowedWF

Area. The impact okind power statiors on thewave field and sea current field will be local and will
not be of primarysignificancdor these elements.

¢tKS . FfO0AO0 t26SNJ h2C A& &edddairSugh whidnbbdidedaBdmir& S { O dzL.
saline waters from the North Sea are transported, and whédter rare, but very important for the

Baltic Sea ecosystem infloysopagateli K N2 dz3 Ksk Gukr@wv tq tfiaedizsk and Gotland Deeps.

The Baltic Power OWF will not affect these processes

Significance of the Baltic Power OWF impact on the dynamics of sea waters in the APV during the
exploitation phasavas assessed as negligible.

6.1.2.3 Impact on seawatr and seabed sediments quality

During the Baltic Power OV ploitation works affecting the gglity of water andseabedsediments
will be carried out in its area. These will mainly be service works and interventions in case of an
emergency situation.

It was found thatOWPSduringtheir exploitationphase, may cause variotges of impactson the
receptors discussed (water andeabedsedimens); these includethe release of pollutants and
nutrientsfrom sediments to water, contamination of water asdébed sediments with oil derivatives,
contamination of water andeabedsediments with antfouling agents, contaminatioof water and
seabedsediments with accidentally released municipal waste or domestic sewage, contamination of
water andseabedsedimentswith accidentally released chemisaand waste fronexploitationand
maintenance of the OWF, contamination of water as@hbedsediments with compounds from anti
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corrosion agents anthe change ofeabedsediments and water through the reception of heedrh
transmission cables.

Release of pollutants andutrients from sediments into water

During the Baltic Power OWdxploitation works causinghe disturbance ofseabedsediments, e.g.
maintenance of foundations, cables or anchoring of vessels be caried out They willboostthe
transfer of pollutants anautrientsfrom sediments to water.

Labile metal complexes, organic pollutants, i.e. PAHs and R@Bents (nitrogen and phosphorus)
may enter the water.

Sincethe seabedsediment in the areaurveyed is charactesed by low content of harmful substances
(metals, PAH, PCB, TBT) aattients, the risk of theitransferto water is low (will slightly deteriorate
the water quality). Sensitivity of water arsgabedsediments to the above impact was assed as
negligibk.

The release of pollutants amditrientsfrom seabedsediments during thexploitation phasés a direct
negative impactvhich islocal, shortterm, reversible, repeatable during threxploitationperiod, and
of low or medium intensity.

The significance of this impact during tegploitation phasen the APV was assessed to be of low
importance for sea waters and as negligibledeabedsediments.

Contamination of water and seabed sediments withl alerivatives during normaloperation of
vessels during routine maintenance activities and duribgeakdowns or collisions.

During normal operation of vessels when carrying out service wamkgower stationsleakages of
various types of oil derivativdiibricating and diesel oils, petrol) mtake place.

Thesemay contribute slightly to the deterioration of water quality. Heavier oil fractions oralergo
sorption on the surface of organic and minesaispended soligswhich will increase their specific
gravity and make them gradually sinkttee bottom. There they may also be boundithin seabed
sediments.

During the maintenance dfie wind farm components, leakages of various types of oil derivatives may
occurwhilethey are being replaceduringthe servie works orwind power statios andsubstations.
Transformers should be equipped wittevicesminimising such risk, with tight oil pansand the
rainwater drainage system should be equipped with adeilvativesseparator 395]. If such solutions

are applied, no significant spills outside the facility are expected.

Contamination of seawaters or seabedsedimens with oil derivatives released during normal

operation of vesseldsn the OWF exploitation perioés a direct negative impaaivhich islocal
temporary or shoriterm, reversible, repeatable, and of low intensity.

The significance of this impact during tieploitation phasen the APV was assessed as negligible for
sea waters andeabedsediments, whereas in case obeeakdownor collision, i was assessed to be
moderate.

Accidental contamination of water andealed sediments with ant{fouling agents containing TBT

Contamination of water or seabed sediments with dotiling substances during thexploitation
phaseis a direct, negative impaof local rangewhich isshortterm, reversible, repeatable during the
exploitation period, and of low intensity.

The significance of this impact during teeploitation phasen the APV was assessed as negligible for
sea waters andeabedsediments.
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Contamination of water andseabedsediments by accidental release of municipaaste or domestic
sewage

The sensitivity of botheceptors isnegligible

Contamination of water or seabed sediments with municipal waste or domestic sewage is a direct,
negative inpact of local rangewhich isshortterm or momentary, reversible, repeale during the
exploitationperiod, and of low intensity.

The significance of this impact during the construction phase in the APV was assessed as negligible for
sea waters andeabeal sediments.

Contamination of water andeabedsediments with accidentall released chemicals and waste from
the OWFexploitation

During the OWfexploitation the maintenance of its facilities will be carried oilihe possibilityof
small quantities of was or operating fluidsbeing accidentally released into the semnnot be
excluded

The waste most frequently generated in this phase of the project is waste from groups 13, 15, 16 and
17 of theAnnexto the Regulation of the Minister of Climate dflanuay 2020 on waste catalogue
(Journal of Laws of 2020, item 189p]. Thus,tiis necessary toomply with the procedures concerning
waste handling.

The sensitivity of botlheceptors in the case of this impactnisoderate.

Contamination of water or seabed sediments related to the proceseddWFexploitationis a direct,
negativeimpact of local rangeyhich isshort-term or momentary, norreversible, repeatable during
the exploitationperiod, and of low intensy.

The significance of this impact during theploitationphase in the APV was assessed as negligible for
sea waters oseabedsediments.

Contaminationof water and seabed sediments with compounds from agtirrosion agents

Steel elements ofdundatiors or support structures of thavind power stationand substations will
corrode in the marine environmentThus, it willbe necessary to apply appropriatafeguarding
measures.

The most commoranti-corrosion protection method used in the marine environmesitciathodic
protection. It can be implemented as a galvanic or electrolytic protection.

Galvanic cathodic protection consistdlire installation of alumrmium or zinc anodes on foundations or
support structures. The anodes are gradually worn out #redaluminium or zinc are transferred to
water and accumulate in theeabedsediments.

Zinc is the most commonly used steel protector against seawater. l@rtigfficiency reaches 90% at
a relatively low production cost. The disadvantage of zinc is a smalhtatdifference compared to
steel, amounting to approx..B5 V. Zinc is used as pure metal.@83%, with a limited pollutant content
of Fe, Cu and Pby as a metallic matrix containing: £0.%0.15% Hg, Zn + 0.42.18% Al + 0.G:0.1%
Cd, Zn + ca. 0.586 + ca. 0.1% 397].

Aluminium is used only in the form of alloygth zinc (3 6% Zn)with tin (0.1 1% &), with Zn + In, Zn
+ Hg, Zn + Sn. The current efficiency of these alloys isihitdje order of 80%Aluminium alloys are
used in the same manner as zinkhey belong, next t@inc and its alloysto the low-potential
protectors B97).
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The advantages of the galvanic cathodic methodtheandependence from auwent sources, ease of
installation, possibility ofdcal protection and low impact on neighbouring structures. However, the
most important disadvantagednclude: the irreversible bss of anode materialthe possibility of
contamination of the environmenwith corrosion products of the protectothe limited use due tdhe
envirormental resistance anthe low protective current.

In the initial period ofexploitation the emission okinc and aluminium from anodes will not be
observed. This process will taflace ovetime andwill progress with the increasirdggree of damage

to the protective coating on the components subject to corrosion protection. It is assumed that the
entire arodes dissolve during the period of approx. 20 years. The metals in quesiiofirst be
transferred to waterin which they carundergoprecipitation and accumulatein the sediment. This
applies in particular to aluminium compounds, as its solubilityatural waters (with pH of approx. 8)

is very small. It will be largedsorbed byseabedsediments in the form of stable compounds. Zinc
compounds may be present in water longer than aluminium, as most of them are soluble in water. Zinc
will be adsorbed ad coprecipitated with hydrated Fe, Mn and Al oxides, present in sediments
however, this process will take place slowly due to the low content of silty minerals in the Baltic Power
OWF Area, which favour zinc adsorpti@n3s7].

Ecotoxicitytests have shown a sidicant toxicity of aluminium to aquatic organisms such as algae, fish
and firstorder consumersZ20, 289]. Excesaluminium causes decalcifitian and deformation of
bones as well as anaemia and hardening of cellular membr&&%. [Harmful effects on fish are
probably @&sociated with the process girecipitation of this metal onitis as a result oflefensive
mechanisms (e.g. release of neutsalg compounds AJ) [206]. The biological role cluminiumfor
humans has not yet been fullarified, but it is suspected that it may cause Alzheimer's disease.
Aluminiumaccumulates in the brairlL]L7, 289.

Zinc is one of the mormobile metals insediments influenced by its replaceable forms as well as its
binding with organi substance[206]. It regulates the metabolism afarbohydrates and proteins in
plants. Its excess (180 n n ¥ d@pehdihg on the species) causes the development of chlorosis and
necrosis This phenomenon igelated to iron shortage and photosynthesishibition. In vertebrate
organisms, zinc also caitiutes to the metabolism of proteins and carbohydrates, to the detoxification
of heavy metals inalls andto the increasedn the activity of enzymes and hormes. Zinc also has
apositive effect on brain activity, tissue regeneration and wound healimghe case of acute zinc
poisoning, there may be a shortage of copper inoblohypocalcaemia, pancreatinflammation
vomiting, diarrhoea and kidney damagsp.

In the electrolytic cathodic protection, the protected object becomes a cathode of an electrolytic cell
supplied with direct current from aexternal source. The anode used in this circuit is most often
insduble. The mostpersistent anode materials used in this method are platinum and titanium
electrodes covered withak®d kY LJX F GAydzy €F@SNXWP 2KSy St SOGNRT &I
impact on the quality of water and sediments is observed.

If electrdytic cathodic potection is used, metal (Al, Zrgleasedo the water environment will not be

observed due to theise of insoluble anodes. This impact was not assessed.

The most important parameters affecting the impact level #re type and quantity ofelements

released, water quality in the project areand thetype of rock material forming the seabed.

The sensitiity of bothreceptors in the case of this impact is moderate.
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Contamination of the environment with aluminium or zinc released duexoiation with the use
of galvanic cathodic protection is a direct, negative impact of local raméigh islongterm,
irreversible, permanent, and of medium intensity.

The significance of this impact during theploitation phasén the APV was assessednagligible for
sea waters angeabedsediments.

Change of water and sediment temperatuterough heat reception fromtransmission cables

The electric current flowing through powercable causes its heatinglated to power losseglue to

resistance, in a@NRI yOS @gAGK W2dZ SQa flgod 'a (GKS OFofS
temperature, heat is released into the @ronment surrounding the cable.

A precise quantification of the dissipated heat is difficult because of the phenomesta asi
conductivity,convection and heat radiation, subject to various physical |38%]

Increasing the temperature of sediments in which the cablauried andhe interstitial waters (water
filling the gaces between sand grs in the sediment) may cause:

T increased bacterial activity resulting in accelerated distribution of organic matter;

1 decrease of oxygen content in water;

1 release oharmful substances, including metals, from sediment into water;

1 adverse effects on benthmrganisms.
The most important parameters affecting the impact level theedepth of cable burying antthe type
of seabed.

For examplein the operating Nysted Offghie Wind Farm, the temperature increase emitted by the
transmission cable (132 kV) burieda | RSLIGK 2F M Y RAR y2i SEOSSR
the cable, and the temperature changes were alrealysibleon the seabed surfac89. This cable

was buried in gravel sediment, wh favoursmuch higher heat loss in interstitial spaces between

sediment grains than in the case of figeinedsediment P85). Both types of sediment are common

in the Baltic Power OWF Area. It should be assumedttieek S § R A & & XnJonithe2able O H ni K
surface) emitted by iner-array 33 or 66 kV cables belonging to the Baltic Power OWF will be smaller

than (or, at most, similar to) that recorded in the Nysted OWF.

The heat emissioabovethe Baltic Power OWF casl in the sediment will be lat and the effect will

be imperceptible if the cable is buried deeper than 1 m, which is compliant with the technical
assumpions of the project fothe inner-array power cablewhich areto be buried at a depth of up to
3m.

Heat emissiorirom cables is a direct, negative impact of local range wiadbngterm, irreversible,
permanentduringthe exploitationperiod, and of medium intensity.

The significance of this impact during texeploitation phasen the APV was assessasl negligible for
sea waters andeabedsediments.

6.1.2.4 Impact on climate, including greenhouse gas emissions and impacts relevant in terms of
climate change adaptation and impact on the air (state of the air)

Thewind power statios wil locally reduce windmrergy and disturb tnospheric pressure directly in
the area of the rotor operation. Th&ind power stationtowers may locally disturb the velocities and
directions of water flows and reae the energy of sea waves, which is reflected in their height drop.

Due to the significant distance of the Baltic Power OWF Area from the coafbamdther potential
sources of pollutants emission, it should be assumed that thegaality within this area will
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correspond taqualityclass A. Due to the fact that the essiorsgenerated during the OWdxploitation

will be minimal (coming mainly from Diesel emergency generators installed in substatioatlied,
and air conditioning equipmerds well asto a small extent, from sendcovessely, it is practically
possble to assume no emission @@articulate pollutants and only a slight emission of gaseous
pollutants, including carbon dioxidehich isa greenhouse gas. Therefore, it is not expected that air
quality will deteriorate, and itgjudity class will bdowered.

During theexploitation phasethe planned project will have both negative and positive impacts on the
climate. Negative impacts involve the greenhouse gas emission caused by fuel combustion by service
vessels. The positive imgtaon the climate will behe generation of electricity by the Baltic Power
OWEF from a renewable source at the level of 1200 MW, which in the case of carbon dioxide emission
of the conventional oldype electricity generation at the level of 9860 kg ofCQ per 1 MWh will
enablea noticeable reduction of gas emiss®in Poland.

According to the findings of the GP WIND projdd1], the production & electricity from OWPSis
associated with themission of 6 to 34 kg of G@er 1 MWh i all phases of thOWF existenceavhich,

with the expected production of 134.03 TWh during 25 yearexplioitation means the emission of

0.8 to 4.6 million Mg o€Q. The larger of the quoted values refers to the case when a GBS with the
high proportionof cement is used. Even in this case, the emissions will be at least 10 times lower than
from the energygenerationfrom other source®.g.fired with hard or browrcoal (emission reduction

of over 48 million Mg of CQire expected; without taking into &count the emissions related to the
construction of these sources).

During theexploitation phaselocal greenhouse gas emissions will slightly increase as a oé$us
combustion by service vessearrying out maintenance activities ftire wind farm but their impact
will be compensated bthe reduction of emissions in the generation of wind energy.

Climatic conditions of the Southern Baltic area relatetheformation of weather phenomena (mainly
temperature, precipitation and wind) are subject tontinuous changeever a multiannual period,
which, although related to global climate changes, are generally of a regibaedcter Due to the

fact that theexpected range and scale of these changes in the period of several dozen years for which
the exploitation of the Baltic Power OWF is planned is relatively small, the forecast climate changes in
the Baltic Sea area will have little impact on the planned @& and a small impact on the operating
conditions and safety ofvind power statios. Hovever, it should be noted that in order to ensure
proper operation of the wind farm, it is necessary to take into account the possibility of extreme
weather conditiors at a scale greater than currently observed, as well as thetfatthe range of

their vaiability throughout the year and in individual years will increase, taking into account the
expected tendencies of changes over several dozen years.

The increasen intensity and frequency of storm phenomena observed at sea should cause some
increase in tke productivity of the Baltic Power OWF. However, on the other hand, it may result in
a higherbreakdownrate of OWP&nd a periodical deterioration of navigati@onditions in the OWF
Area. Therefore, the risk of more frequent occurrence of winds aboveifBdaorce 10 than in the
current conditions should be foreseen. A possibleease of the mean sea level as well as changes in
the thermal conditions and saliyi of water will have no noticeable impact on thexploitation
operating conditionsand safey of the Baltic Power OWF equipmeiithe forecast increase of sea
surface temperature wilpractically exclude the risks related toimg phenomena. However, the
forecast increase in the amount of precipitation and humidity of the lower atmosphere lajler wi
increase the risk ofvind power stations being ice(in the case of negativeiraaemperatures in this
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respect, however, it is expected that the number of fyoand very frosty days will decrease) as well
as the frequency gberiods oflimited visibilty.

For open sea areathe shortening andeasingof ice periodswill have a beneficial impact on shipping
conditions andhe exploitationof the equipmentat sea

Progressing eutrophication of sea waters may cause some difficulties@éxpi@tationof the planned
OWF, especially in the summer period. Temperature increase in the winter period maytbause
disappearance of species typical for cold water #mel occurrence of species present in warmer
waters.

During theexploitation phasethe direct andlocal impact of the planned project (related to the use of
vessels and fuel consumption by them) will not have a significant impact on the chanolmatfc
conditions. Despiteghe impact beinglongterm, its range will be local. However, indirectihe
exploitation of the wind farm will result inthe reduction of greenhouse gas emissions to the
atmosphere by other sources, e.g. cfisbd power plans located in other areas of the country.
Therefore, despite the significant importance of the climate aidjuality and the small scale of the
Baltic Power OWInpactin the Applicant Proposed Variant during tle&ploitation phaseit may be
concluded hat the impact in terms of greenhouse gas emissions from vessels to the atmosphere will
be negligible. Thémpact of the reduction of greenhouse gas emissions is positive but difficult to
estimate.This is due tehe fact that the emission reduction wilebassigned to a completely different
area (he location of an equivalent conventional, fossil fuel firedveo plant).

6.1.2.5 Impact on systems using EMF

It follows from theexploitationof offshore wind farms so far that the operationwind power statiors

and certain types of tower structures may adversely affect the operationftshore and onshore
navigation suport devicesor other applications. This applies in particular to radars, communication
systems and radlocation devicessuch as AlS¢hich areon board of any vessel with a gross tonnage
of more than 300 Mg.

British experience shows that OWFs may, icegxional situations:

9 disrupt the operation of the ship radar;

reduce the effectiveness tifie radar operation;

affect radio communication;

cause inerference of waves emitted from vessels, coastal systems and OWF equipment;
reflect and deform signals thugh the structures of towers artie OWP ®lades.

The systemghe operationof whichmay be disturbed by the Baltic Power OWF include:

=A =4 4 A

1 the componentsof the National MaritimeSecurity System NIMS$ such ascoastal radar
systems, AIS signal recording statipradio communication;
I emergency communication system of the Global Maritime Distress and Safety System
(GMDSS);
T SAR communication systems;
1 Border Guard and Polish Navy systesush asommunication and radar systems;
1 navigation systems on vessels shigpinear the Baltic Power OWSsuch asradio
communicationyadarnavigation systems and AIS transmitters/receivers;
i radio and TV signal.
The impact on radar systems is shown on the example of the Triton Knoll OWF. For the purpose of
assessing the impact d@ghe Triton Knoll OWF (United Kingdom) on navigation radars and other
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navigation support facilities (navigation buoys, RACON markinggtiQicarried out surveys in 2010
[459]. The following scenario of activisén the OWF area wasl@pted:

1 240wind power statioswith a power output of 8 MW (maximum number aodpacityof the
wind power statios);
1 a number of vessels (commercial vessels with a length of 100 m and fishing vessels with
alength of 20 m);
1 navigaton radars operating in the X and S bands.
The study eamined the impact of the presence wind power statios on the capability of the radars
to detect different objects (vessels, drilling rigs, navigation buoys) for different locations of these
radars, & well as the possibility of using tid€ensitivity The Controf (STC}, a tool enabling radar
control and improving image visibility.
For each location, radar capability to detect target was analysed in the following aspects:

1 probability of target detedon;
1 image saturation;
1 physical shadow effect;
9 detection capability in the area of radar antenna lobes;
i false images and areas of false images.
Probability of object detection

The study assumes that the objects assumed in the maximum scenario shouldebteddiy radars
operating in the X and S bands, redass of the type of vessel on which they are located. The 90

long blade should be detected at a distance of 35 NM (64.8 km) and the nacelle located at a height of
130m should be visible at a distano€25 NM (46.3 km). This means that the target cavghoththe

wind power statiortowers andthe rotor blades appears as separate one if the radar operating range

is less than 24 NM (44.4 km). It should be assumed that a clear image of objects detedtes
increased range of radars will provide additidbnavigation support in addition to the existing marking.

The use of STC can reduce the signal strength (reception) as a function of the range. STC reduces
X-band and $and reception to the followingxtent:

1 for commercial vessels:

- range of 0 NM; maximun reduction,

- range of 11 NM; minimum reduction;

9 for fishing vessels:

- range of 0 NM; maximum reduction,

- range of 4 NM; minimum reduction.
Image saturation

The radar signal received when the dynamédar range is exceeded causes the image to be
oversaturated and blurred. The studgmonstratedthat for commercial vessels such effect may occur

at a distance of 1.3 NM (2.4 km) fromind power statioms for Sband radars and at a distance of 1 NM

(1.8 km)from wind power statiors for Xband radars. Yand radars operating on fishing vessels may

be disturbed at a distance of less than 0.5 NM (0.9 km). At the same time, it was found that the effects
of image overst@ration were completely eliminated througtne use of STC.

Page?2160f 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

Physical shadow effect

The potential shadow effect is the most serious phenomenon for navigation. For large facilities, such
as OWF structurethe effectincreases as these facilitiase approabed. In this case, the interference
dependson the effective radar cross section (RCS) ateashadow depth andhe signal strength.

The study showed that-Band radars can be disturbed (shadow effect becomes dominant) at
adistance of 5 NM (9.3 km) aragteate a 200 m wide shaded sectorbahd radars operate much
better under the same conditionsthe width of the shaded sector is approx. 100 m. In the case of the
scenario assumed for the Triton Knoll OWF (24@d power statios), the level of interferece may
result inthe reduction of the detetion capability by approx. 29%. It should be expected that for the
Baltic Power OWF the said level will be lower.

The shadow effect may be additionally reduced by the application of corrective measuaelgar
stations located near the OWF. Selection apermating parameters of the equipment will depend on
the technical specification of the OWF and other projects located in the vicinity. The application of
mitigation measures may concern, in particular, systesisg coastal stationgor their operation (eg.

radar systems related to state defence).

Radar wave interference from antenna lobes

Apart from the main narrow radar waveform generated by the antenna, there are many side streams
(lobes) which create unwantefialse) images. The presence oivimd powe stationat a distance of

less than 0.5 NM from a commercial vessel results in a decrease in the probability of detection in an
I NBl gAGK Iy y3atsS 2F Fo62dzi mnnc 3 rédiming thiKafigledza S
G2 +toz2dzi mnco

False imges

The presence of many facilities with high reflectivityncentrated at a short distance from each other
may cause false images on radar screens. Therefore, @WEr statiors may contribute to the
occurrene of this phenomenon. This appli@s particular, to the situation in which the facility located
in the OWF area is to be detected. In the case of facilities located outside the ADAB&Fthis
phenomenon is much less important.

Additional reflections ofrhages of vessels located there may occuthia immediate vicinity of the
OWF. Occurrence of this phenomenon depends on the radar typetenchutual position of the
facility in which the radar is located and the facility to be detected, the possibleifatsge of which

may be generated. Generallihe effects of additional reflection and false image generation for the
radars operating in the S band will occur in a situation when the radar antenna is located at a distance
of 0.5 NM, and the object to be thrted is located on the opposite side oet®OWF at a distance of
10515 NM.

The use of STslgnificantly reduces this type of interference. However, the effects of false images
generationshould be examined in relation to specific technical solutions for the OWF and the mutual
location of navigation routes.

Radio communiation and AIS interferace

In terms of radio communication and communication in the AIS system, the basic phenomenon
affecting the level of communication quality is the physical obscuration of radio signal transmission
routes by the OWF facilities. It fols that the significace of these disturbances is significant when
the receivers and transmitters (regardless of whether they are mobile or stationary) are located on the
opposite sides of the OWF or there are OWF structures between them.
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This may, for eemple, concern the comomication of vessels sailing north of the OWF and the coastal

AIS stations. In the case of a stationary coastal station and a vessel sailing along the Baltic Power OWF
north of it, temporary loss of communication or deteriorationtbf quality of such comunication

may take place.

In accordance with the conditions included in tR&zWNo. MFW/6/12, as amended, the Applicant
shall, at the stage dhe preparation ofthe constructiondesign, provideppropriateexpert opinions

and makearrangements withthe relevant users (Border Guard, Ministry of National Defence, and
maritime administration) to implement countermeasures required for accepting the impact of the
Baltic Power OWF on communication and radio location systems by thenefdieerdespite the
importance of these systems for society and state interest, it should be assumed that the significance
of the impact of Baltic Power OWF on these systems will be negligible. In order to meet the above
requirements, it may be expected theemedial actions wilbe necessary, such as installation of
communication and radar systems on the northern edge of the Baltic Power OWF, supplogting
operation of especially those maritime administration, Border Guard and Polish Navy systems, which
are based on the coagitstation systems. The equipment installed shall be connected in real time with
the relevant services by means of dedicated data communication [itles determination of specific
solutions will be possible only at the building pdérrstage, when the paraeters ofthe wind power
stations (shape of blades, towernd nacelles ofwind power statios and also their number and
arrangement) are known.

6.1.2.6 Impact on nature and protected areas
6.1.2.6.1 Impact on biotic elements in the marine area
6.1.2.6.1.1 Phytokenthos

During theexpldtation phase support structures ofwvind power statios andthe accompanying
infrastructure located under the water surface in the euphotic zone may be overgrown by macroalgae
(e.g. B7, 38,185,224, 250,303, 325,471,454, 214, 55, 35€]). Despite the fact that phytobenthos does
not occur in the area of the planned OWF, madgae spores may appear in this area due to various
natural and anthropogenic factors. The first group should include the transpopiooés vith the sea
currents fromthe areas omacroalgaeccurrencg304, 431, 149, 61]. Macroalgae or their fragments
brought with currents fromtheir natural occurrence aregsseparaed from the substrate by, e.qg.
storms mayalso be the source of spore8(4, 150. The anthropogenic factors include mainly the
transport of spores in ballast waters of vessé&l37q 255, e.g. vasels involved in the construction and
maintenance of the wind farm infrastructure. Thegn also originate from thenacroalgae growingn

the hull of vessels248, 304]. To sim up, it islikely that the macrolyae spores are present in the
maritime area of the OWF and once a hard substrate appears in the euphotic zone, they will find
favourable conditions for the development amdll beginthe colongation process. This pcess $
likely tobeginalready in thefirst vegetation season after the OWF structure is erecldtbdatafrom
literature indicate that in the initial phase of col@ation, macroalgae with threatike structured
thallus appear first, therare displaced by spdes wth dense thallus35(Q]. At this stage, it is not
possible to determine which species of macroalgae will inhabit the &WEtures, however, some
precondiions may resit from the surveysperformed for the Utgrunden 1 OWF located in the
southern part of the Kalmar Strai6f]. In 2007, i.e. 7 years after the commencemenegploitation

of the OWF in questiotthe presence ofiilamentous green algaéCladophorasp.) and red algae
(Ceramium tenuiarne, Polysiphonia fucoideend Rhodocorton purpureujrwas founcon the sypport
structures ofwind power statios. The example of.tenuicorneindicates that amonghe macroalgae

Page?218of 412



Report on theEnvironmental Impact Assessment of the Baltic Power Offshore Wind Farm

growing on structures, there may also be species subject to strict proteatider the Regulation of
the Minister of the Environment & Octdber 2014 on the protection of plant species (Journal of Laws
of 2014, item 1409).

Macroalgae and animal organisms (e.g. mussels) overgrawi@WHFcomponents will create the
dartificial reefé, a factor causing local increase in biodiversity of plant amichal specieper seand
indirectly affecting the increase in the species richness and quantitative resources of the marine fauna
¢ mainly fish and nekton crustaceans, which will searctidod and places convenient for refuge and
reproduction within it[9, 10, 458 457, 454, 25§. Therefore, the effect othe submergedOWF
structuresbeing overgrowrby macroalgae shoulde considered as positive, however it should also

be naed that the natural character of the maritie area will be disturbed. Locally and in the long term,

the functioning of the marine ecosystem will be changed, for which the anthropogenic factor will be
responsible.

In conclusion, the significance of the impactseansidered positive and negligible.

6.1.2.6.1.2 Macrozoobenthos
The exploitatiorof the Baltic Power OWF will result in the following impacts:

1 theloss of a fragment of macrozoobenthos habitat;

T and | NI A T efedt.l £ NBSTFE
The assessment of the impactwiind powerstations in the OWF Area (IM) at theexploitationstage
was carried out separately for:

9 soft bottom macrozoobenthos;

1 hardbottom macrozoobenthos.
These twocomplexesof benthic fauna differ in taxonomic composition, abundance and biomass of
their constiuent species. Therefore, theljffer in sensitivity and importance of the group of organisms
evaluated. The sensitivity of zoobenthos depends on the type of impadhamqteferences resulting
from the very biology of the species concerned. On the onalhiiis the ability of the ppulation to
adapt to various changes occurring in the environment as a result qfrtijectimplementation and,
on the other hand, the ability of a complex of organisms to reconstruct the quantitative structure after
the impact factor ceases to exist. Tlseft bottom macrozoobenthos complex is of low importance and
the hardbottom macrozoobenthogomplexis of moderate importance.

The main impactduring this phase of the project implementation isthe loss of a fragment of
macmozoobenthoshabitat 224, 471]. The seabed developmentilheliminate biological life from the
sediment surface area, in the worsdse scenario it will be occupied betGBS with the largest base
diameter from among the types of support structurpeoposed,together with a protective layer
againstwashout. Estimated calculations indicating the amourtheflost macrozoobenthos resourse
in the DevelopmentAreaare preented below.

In accordance with the technical concept in the ARV jpermanent loss of habitats with
macrozoobenthos complexes unde26 GBSs will occur on the surface of 0.3, kmhich constitutes
0.26% of theDevelopmentArea with the surface of 113.72 Kmin this study it has been assumed that
the hardbottom covers up to 5% of the OWF Area, so taking into account also the assnorthatiche
foundations or support structures of thevind power statios will be evenly distributed
(112foundations or suppd structures on the sofbottom and 14 on the harottom), the loss of soft
bottom macrozoobenthos habitat will cover 0.27 k(®.24% of theDevelopment Aea) and the loss
of hardbottom macrozoobenthos habitag only 0.03 km (0.03% of théDevelopmentArea).
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The loss of a part of the habitat is a negative impact occurring during@tpkitation phase The
sensitivity of the sofbottom macrozoobenthos and hardottom macrozoobenthos to this impact is
very high, as a part of the benthos complex will eenpanently destroyedlue tothe impact of stress
factor presenthroughoutthe entireexploitation phase

Given the moderate scale of the impact on the dmittom macrozoobenthos, theignificanceof this
impact will below.

When assessing the impact ohet hardbottom macrozoobenthos complex, which is a resource of
moderate importance, it should be tak into account thain important component of the foosupply

of fish and seabirds will be eliminated from the environment. Permanent destruction bifhmussel
aggregation Mytilus sp.) may occur only on the surface of 0.032khowever, the protectedong
tailed duck will be deprived of food with a biomass of approximate0G@ kg, with an average
biomass of thehard bottom macrozoobenthos of approxiaely 24003 1 -2Ywith the bay mussel
(Mytilus sp.) having more than 99% share in this complex. Taking into account this faitteainidh
capacityfor recovery of thehard bottom macrozoobenthos resources, this impact was assessed
insignificant.

Once he support structures are introduced into thenvironment, taking into account the high
reproductive potential of macrozoobenthos, the colgation of artificial hard substrates by animal and
plant periphytoncomplexesas well as mobile epifaurggthe socalledartificial reef effect, should be
expeded there. Although this impact is extensively documented in literature [&7g250, 35, 454,
214, 55, 356, 200, 452] there are no studies from the waters of th&1R of the Southern Baltic, where
no OWF has been constructed soNfa F YR Al g1 & y20 LRaarosS G2 Y
phenomenon,and where only expamental surveyswere carried out on the structure artificially
introduced into the environment4s2].

On the basis diterature, it is known that in the place where thard substrate has not occurred so

far, the gudlitative and quanitative structure of the macrozoobentha@®mmunitywill be altered. The
process of overgrowing support structures with periphyton organisms (invertebrates and macroalgae)
begins afterthe reproduction of periphyton species aritle settlement of larvae on the hard surface

of the structure, most often in late spring. Periphyton communities have a significant impact on the
marine environment at the ecosystem level, although it isdliff to clearly determine the nature of

this impact. Onlte one hand, this is a positive phenomensimce there will be an increase local
biodiversityboth in terms ofspecies and habitat diversitgn increase in biological production and
achange in natural vaks of this micrehabitat. A new place of refige for the fry and an attractive
feeding ground and spawning ground for many fish spegiksppear while the bay mussel Mytilus
sp.)aggregationsquickly colorsing the hard substrate and usually dominating on support structures,
will constitute a n& food supplyfor fish and seabirds, also &mg as biofilters, especially in polluted

and eutrophic waters441, 2448 ® hy (KS 2 KSNJ K efigdRé@n bé KoBsideérddNIi A T A C
anegative impact, as #horiginalcharacterof the seabed hbitat fragment willbe lost. The artificial
environment of underwater, hard structures, as a new mibabitat, which was created in place of
naturally occurring sandy seabed Hit@ts, favours the possibility dforeign and invasive species
expansion In the PMA nonindigenous species belong to the following groups: phytoplankton,
zooplankton, macrophytes, zoobenthos, avifauna and ichthyofauna. On the basis of the survegls carrie
out as part ofan update of the peliminary assessment of the marine water environmetatus in
201152016, 5 new introduced foreign species were identified, and alt them were the
representatives of macrozoobenthos. Foreign species quickly disipldiceenous species, leading to
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charges in the existing balance in the trophic netwa2B9|. Another negative effect of the artificial

reef may bethe changes in the resources and structure of zooplankton étteloy periphyton
organisms452], as well as an increase in the biomass of the gelatinous zooplankton (medusae), whose
polyps éettled stage) attach to thénard surfaces of the structur@qQ].

An unambiguous scenario of coleation of artificial substrates during thexploitation phasan the

OWF Area isifficult to predict. It is assumed that first barnaclesm{phibalanus imprasug and

mussels Mytilus sp.) will apear, followed by mobile crustaceans (includi@ammarusspp.,

Corophium volutatoandMonoporeia affinis I & ¢St f I a Y| ONZX wilf partialyd ¢ KS
compensate for the destroyed macrozoobenthos complex occurring there befoeehuman
interferencein the environment. However, during thexploitation phasethe conduct ofmonitoring

will be recessary tgrovide¥ dzNII KSNJ aLISOA FAOkfted. 2F GKS abF NIATAOA

In the case of this impact, an assessment oififisienceon the natural envionment was carried out.
¢ KS &l NI &ffeck i©a lbngermNaBdSpernanent phenomenon, but due its local range, the
impact was considered moderate.

6.1.2.6.1.3 Ichthyofauna
During the Baltic Power OWxploitation phasethe impacts on ichthyofauna will resdrom:

w emission of noise and vibration;
w habitat changes;
w creation of a barrier;
w EMFemissions.
Emission of noise and vibration

The impact of noise at the OVékploitationstage should be much lower thdme oneobserved during
construction and decommisziing. It will depend on the environmental conditions (depth, type of
sediment, seabednorphology) the type and size of thevind power stationsand the wind speed.
According to Thomseant al. [417], the sound geerated by operatingvind power statiors wil be
audible tothe salmon and common dab at a distanceapprox. 1 km, and& km forthe cod and
herring. The maximunrange of the masking reaction (interference with sound perception) should be
close to the ange of audibility. However, fahe herring, it is likely to be much smaller][7].

Very few data relate tgossibleavoidance and behavioural changes caused by noise generated by
operatingwind power statios. Observations carried out in the area of one of the Swedish Vants
showed no changes ipehaviourof eels swimming at a distance of 500 m from the operatirgd
power station Comparison of shrimp and cod catches in the vicinity ohtireoperating wihnd power
station showed a significantly larger accumulation of fish in the imiaiedvicinity of thestructure

(100 m) than at a distance of 820000 m, which can be attributed to the artificial reef effect. However,

in the case of an operatingind powerstation, the catch volume decreasetbublewithin the 100 m
zone. This result can Leterpreted as the effect of the noise emitted, but other causes cannot be
excluded §48, 447, 417]. According to Wahlberg and Wterberg 142, the avoidance effect can be
expected at a distance of only a few metres from wiad power statiors.

During the exploitationof the wind farm,ongoing and unforeseen operational and repair works will

be carried out. This will involve a periodically increased vessel traffic. This impact may result in both
the avoidance response and the TTS. According to tpertef the International Council fothe
Exploration of the Seal®3 on the impact of sound emitted by researwesselsthe avoidance
reactionmay occur when the noise level exceeds #uglibility threshold ofa given species by (B
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and the impact range reaches usually 5200 m. TypicateactionsA y Of dzZRS G RA @Ay 3¢
movement direction §7]. The experimental studies also found TTS in freshwater fatheadomin
exposed to sound emitted by a boat outboard engiég. However, acording to Thomseat al.

[417], there are no scientific grounds for determining the univérszse level of vessels that would

not be detrimental to fish.

Fish are capable of acclimatising to changing environmental conditions. During the expedareets

out onthe sole and cod, it was observed that during the first sound exposure tests thiéofis rate

was much faster than during the subsequent tests. This effect is most likely the result of fish
accustomedness to noise293. However, inthe case of soundgroduced by fishused for
communication, oe way to adapt them is to temporarily modify them. Usually, the length, amplitude
or frequency of soundrangeq338]. Besidesadultindividuak are able to actively avoid the effects of
hazardous factors.

TheOWFArea is neither a spawning grouma the codnor for the deepwater spawningeuropean
flounder dominant in this areaDuring chthyofaunasurveysthe sprat spawningvas found but this
sea areds small in comparison with the large asa# the spawning grounds of pelagic fishHerring
spawning may occur in the OWF Area, but it can be assumed that any disturbareesaproductive
process will not affect the recruitment of this species at the population level.

Emission of noise and vibrations genech during the OWFexploitation may directly affect the
ichthyofauna. The above impacts will be of negative, direct, local;tkmg and permanent nature.

The sensitivity to the impact fathe cod, sprat and herring was assessed to be high andhfor
Euiopean flounder, sand goby aras moderate for th&eommon seasnail.

The significance of the impastasassessetb be negligible for all the fish speciesamined
Habitat change

The presence of structural elementswind power statios involves thecreation of additional hard
substrates forming a new habitat. Such artificial structures constitute thealled artificial reefg

anew habitat that may be inhabited by periphyton organisms and, at the next stage, also by other
organisms (including diffent developmentl stagesof fish). The scale of this phenomenon depends
both on the reef size and the complexity of its structure, as well as the environmental conditions in
which it was created and the composition of ichthyofauna in its até][ At the project design stage,

it is possible to increase this efft by using materials and structural satuts expanding the structure
surfaceavailabé to organisms, e.g. structures protecting the seabed around foundaiostructures
protectingagainst erosionZ43).

Atthe first stagethe reef becomes inhabited by periphyton organisms, macrophytes and invertebrates
[131]]. Alreadyseveral monthslater, numerouspopulations of fish423 392, 48] appearin the reef
area, both those returning after theessation of the disturbances related tahe construction B44] as

well asthose not present in this area so far (inase in biodiversity). According to Bohnsackl a
Sutherland 47], the process of creating a stable artificial reef system usually takes 1 to 5 years.

Artificial reef is an attractive habitat that can offer rich food resources, shelter and create favourable
conditions for reproduction for many fish specidsr adult stages as well asggs larvae and juvenile
individuak. Extensive hard structures (e.g. subgest structural elements of wind power station)

are attractive shelterfor young (33 years) cod347]. They are sheltered from sea currents, predators
[47, 455 and fishing pressure. Artificial @ss may alsq@rovide favourable breeding conditions for
many fishsuch ashe herring Clupea harengys hooknose Agonus catphractug, garfish Belone
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belong, lumpfish Cyclopterus lumpgsandthe rock gunnel Pholis gunnellys[471]. According to
Spanggaard384), the artificial reef area also providgseferable spawningconditions for gobies,
which include species protected in Poland.

Surveygarriedoutd @ . SNEEA.BNHhtMS | NBF 2F GKS G[ AffIANHzyRé hz
showed avisible aggregationin the area of theproject of fish species such dke cod, shorthorn
sculpin, black goby, vparous eelpout and eel. Ehassessment of whether the artificial redfest is
limited only to attracting fish to its area from the nearbga areaor whetherthere is a real increase

in productivity is ambiguoud.he esults ofsurveysconductedby Reubengt al.[348] carried ou in

the area oBelgian wind farms located in the North Sea show not only the accumulation of cod in these
areas, but alsthe increase in local production. However, it was limited to the area irinttneediate
vicinity of the OWFandthis effect was not visible on a regial scale. If there are no restrictions on
fishing in the OWFegion there may be a situation where largeoups of fish attracted byfavourable

living conditionswill become an easy fishingrget. As a result, it may lead to a reduction of fish
resour@s and biodiversity in the areadjacent tothe wind farm [L5§].

The results ofsurveyson the longterm impact of the Horns Rev 1 OWF thre abundanceand
taxonomic composition oigh showed that the artificial reef effect was significant enougbaiose an
increase in the number of fish that prefer a hard substrate and, at the same timantat) to cause
adecrease in the number of fish that prefeisandy substrate3B9].

If possible restrictions on fishing and shipping are introduoesfeas occupied bgrojects (e.g. wind
farms), anthropogenic pressure will decrease and artifieiaf areas may be a spific refuge forigh,
both adult and their early developmeaitstageslarvae and frybecoming an equivalent to protected
areas 99].

It is possible that artificial reefs offering environmental conditionsifigantly different from those

prevailing in a given area magnstitute an environment facilitating invasion of foreign specis.

However, the information available in literature cmrns mainly the appeange of periphyton

organisms and crustaceandleverthelesEs A0 A& LlRaaArotsS GKFG aF NOIAT
environment that alsdavours foreign fish species

The new habitat created as a result of the construction of the OWifh its hard substrateand
relatively richfood supplyfor benthivorous fish, may constitute a favourable environment for the
colonkation by the invasive round gol§ileogobius melanostomus)

Since the first report in 1990 on the introduction of theyp®® 3J206& (2 WwikSemRStZa1 . |
waters of vessels, the presence of this species has been recorded in the Polish area of the Baltic Sea,
both in deeper waters (up to 480 m), and in the zone of shallow waters of the coast, in the
Pomeranian Bagnd in the Vistula Lagoand its tributaries.

The round goby spreads in new habitats also due to its tolerance to a wide range of changing
environmental conditionsuch asdepth, characterof the substrate, salinity, oxygen scarcity, and
diversifiedfood supply The spawning othe round goby takes place many times in several portions
during the season at a depth ranging from 0.2 to 1.5 m on various substdtdslf can live in marine,
brackish but also freshwater environment33]. Therefore, the greater depth of the OWF Area will

not favourthe reproductive processes of this species.

It is unlikely that the area dhe plannedprojectwill be colonsed bythe round gdies migrating from
coastal areas due to the lack ofgplkton larval stages and a limited range of movements of adult fish.
This species rarely migrates farhe range of migrations ismall and usually does not exceed
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100m [376]. The longest migrations take place in late autumn and early spring when fish move
between shallow and deep watergq).

The above information indicates that it should not be expected that this species will effgctikabit
the OWFArea.

The impact related to t change of habitat will be positive, direct, local, permanent and-ternm.

The sensitivity to the impact fahe cod, European flounder and herring was assessed to be high and
for the sprat, canmon seasnihand sand gobgsmoderate. The significance of the impact is assessed
to be negligible for athe fish speciegxamined

Barrier creation

The construction of underwater structures may constitute a migration barrier for economically
important fish whosenigrationroutes run throughthis placeThe observations carried out in the areas

of the Danish OWFs indicate that due to the possibility of an active movement of fish, these factors do
not significantly disturlthe migration processe2p]].

The impact related to the creation of a barrier will be negative, direct, local;tenng and permanent.

The ensitivity to the impact was assessed to be moderate forth# fish speciessxamined The
significance of thémpactwasassessedsnegligible for althe fish speciegxamined

Electromagnetic field emission

Submarine cables through which electric current flows become a source of electromagnetic field. The
current flowing through them generates a magnetic fieddhich in turn becomes a source of induced
electric field. Direct emission of electric field occandy inthe case of solutionsisingthe electrodes
placed in the sediment3[L4, 71]. The nature of the electromagnetic field depends oretflowing
current, the cable type and whether it is located on the sediment surface or covered with a layer of
sediment. Forthe connectilms between turbines inside the OWF, solutionsdxh on alternating
current are used most often, while ftre transmissiorof energyoverlarger distances (e.g. connection

to the shore), both higivoltage direct current and alternating current lines aredisDepending on

the cabletype and its depth ithe sediment, the range of magnetic impacts may vary from several to
several hundred metres, whereas in the case of induced electric field it reaches several Bkfres [
115].

The specific dimensions of the fields generated depend on the tectsukdlonsapplied. The spatial
range of the induced electric field usually reaches up to seveeales from its sourcelfl5, 310]. For
the electric field resuihg from the application of the electrode solutipthe field strength of approx.
3 V/m above the electrode may be expected to be below 0.5 V/m at a distariierof(assumptions:
DC cable, 400 kV voltage, 1330 A curreB1M].

The sensitivity of ichthyofauna to the impact of electromagnetic field depends on:

1 the speciesspecific detection threshold;
1 the type of sensom the fish (magnet, electrical);
1 the lifestyle (demersal, pelagic seabeddwellers are exposed to a higher force of the
electromagnetic field)115|.
The magnetic field detection threshold igmending on the species, betweedim >¢ YR ndnp

According to Taormiet al.[404], the electromagnetic fieldeneratedby cables may affect navigation
and orientation capabilities of marine organisms, cause avoidance or attraction effestaell as
cause physiological drdevelopmental disturbances.
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Disturbances in the natural field may cause problems with the orientation of migratory fish, such as
European eelthe experimentalsurveys of whicltonfirmedits sensitivity to changes in thmagnetic

field [212). However, the previous fieldurveysdo not indicate a significant impact of this factor on
the migration capabilities of this sgies Duringsurveyscarried out in theSouthern Baltic, Wesirberg

I YR mét¥.[448, 306 did not doserve any disturbances in the migration of eels swimmingr800
away fromawind power station Also Westerbeg and Bege@itras @50] did not find that he high
voltage DC cable constituted a barrier to migration of this spedMeseover, no significant impact of

the longterm exposure of the European flounddp the increasedconstant magnetic field was
observed46].

Research on the impact of the electric field on salmerdd eels indicate the possibility tfie
occurrence of such reactig as accelerated pulse (field strength of 0 @@7VV/m) as well agills and
fins vibration (field strength of 0¢¥.5 V/m) R64]. Harmful effects such as paralysis and temporary
loss of consciousness weawbservedn fish exposed to an electric field witif@ce above 15 V/ImZ4,
1395

The OWF Area is neither a spawning grotordthe codnor for the deepwater spawning European
flounder dominant in this areaDuring chthyofaunasurveysthe sprat spawningvas found but this
sea areds small in comparison with the large asa# the spawning grounds of pelagic fidderring
spawning may occur in the OWF Area, but it can be assumeédnligadisturbances in the reproductiv
process will not affect the recruitment of thiseges at the population level.

The impact related to the emission of electromagnetic field will be negative, direct, localelong
and permanent.

The ensitivity to the impact was assessed to be moderdor all the fish speciesexamined The
significance of the impaetasassessedsnegligible for althe fish speciegxamined

6.1.2.6.1.4 Marine mammals
During the Baltic Power OWxploitation phasethe impacts on marine mammalgll result from:

w the emission 6 noise generated bwind power statiors;
w the emission of noise generated by vessels;
w habitat change;
w vessel collisions;
w collisions with vessels.
Noise generated bwind power statiors

Underwater noise generated during the OVekploitation phasecomes mody from vibrations
generated by the generator and the gearbox, transferred through the foundation or support structure
to water, and it is much lower than the noise generated during@We¢F construction phas&2?, 414,

421]. However, it should be noted that the noise emission will be present througtieiproject,
which may exceed 20 years.

The pre2006 knowledge on emissiorgererated during the OWF operation was sumrsad by
Madsenet al. [260] and Thomsenet al. [417]. Both studies showed that the existing wind farms
increasethe level o ambient noiseonly to a very limited extent and, consequity, their impact on
marine mammals was assessed to be low.

Nedwellet al.[299 carried out a measurement campaign covering the OWFs iexpiitation phase
North Hoyle, Scroby Sands, Kentish Flats and Barrow locatée linited Kingdom (pile diameter
from 4 to 4.7m). The studies concluded that the noise generated during their operation was very low
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and no evidence was found that the noise had festa level that would have contributed to the
avoidance of this area by marine mammals.

Tougaardet al.[42]] measured operational noise frothree smaller turbines (0.42 MW) in three
OWFs: Middelgrunden andndebyin Denmark and Bockstigevalar in Swden.Wind power station
noise was measured only above the ambient noise levelh®frequencies below 500 Hz, whieine
generally poorly heard bynarine mammals417]. They dscovered that with the increase of wind
speed, only the peak noise levels increase, not the frequency, as the tanvare kept in continuous
rotation, which confirmed that the noiseomes mainly from the gearbox. They also estimated a very
smal rangefor the noise heard by porpoises (< 100 m) and, depending on the propagation losses
assumed, the audibility for seals rangeom 2.5 to 10 km from the source.

One of the most extensiv&@udies of noise generated during te&ploitationof the windfarm was the
RAVE program (Research at Alpha Ventus), in which the operational noise of the Alpha Ventus wind
farm in the North Sea was measured over a period of 165 days in 2010 and20247]. The analysis
focused on the operational noise of twaind power statios of different manufacturers, each with
arated power of 5 MW. For one of the turbinesyery characteristic 90 Hz tahnoise was measured

with harmontsat 450 Hz, 630 Hand 81 Hz(Figure6.1), which dominated the operational noise of

the wind farm, especially dhe full operational load. However, contrary to expectations, this project
also showed that in the area of the wifiarm the noise quéesced with an increase the wind speed

and outpu power, aghe background noise (e.g. from remote vessels) was obscured due to an increase
in the sea level and thisoisedecrease more than compensated for the increasthanturbine noise.
Based on this study, Betk87] also suggested that although noise levels may increase as the turbine
size increases, they are likely to be outside the frequency raugeh marine mammals hear.

As part ofthe MarVEN project[14], measurements were takeat two Belgian wind farms with 3 MW
turbines on largediameter steel piles (Belwind antlorthwind) and one with 5 and 6.15 MW turbines

on jacket foundationghe GPowerOWH414). The recordings revealed peaks at 50, 150, 400, 500 and
1200 Hz in 1/3 octave bands. The measurements weneluctedat several distances from the source,
and the values recorded from the Nbwind OWF turbine were comparable the measurements

from the GPower OWF. Noise measurements were significantly higher for Northwind when the
distance increased to 150 m, which suggests that the type of foundation may also contribute to the
noise levebenerated bywind power statioms, especially at higher distances.

The roise modellingfor the 6 MW wind farm carried out by Marmet al. [265 has shown that,
depending on the type of foundation or support structuaed the wind speed, noise emissions from
the modelled wind farm were detectable at a distance of up to 20 km from dliece. However, these
ranges were based on the levels of ambient noise from Vel [whichis a very cautious approach
as these levels arold and relatively low.

Noise levels from the tests described above have been starsardip to a distance of 25 m and are
summarsged inthe table (Table6.9).
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Table6.9.  Recorded noise levedtandardsed up to a distance of 25 m. The water depths refer to the depths
of thewind power statios subject to measurements, the entire wind farm or the measuring point
and servaas guidanceonly. The 1/3 octave mid frequencies refiethe maximum sound preare
level of 1/3 octave. Appropriate distances for the specified sound pressure level were assumed as
measuring distances. If the noise level has already been determinedaieAjpha €ntus), the
value is shown below. For NbrHoyle, Scroby Sands, Kentidats and Barrow wind farms,
measurements adopted were within or outside the wind farm [Source: internal materials]
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Figure6.1. Noise from the 5 MWind power statiormeasured at a distance of @@n from the Alpha Ventus

offshore wind farm; a) noise spectral densjtsed circles indicate thieosnal componentt 90 Hz

and harmonics at 450 Hz, 630 Hz and 810 Hz; b) noise spectrum in the 1/3 octave bands from
Figure a (blue line), acoustic backgrowridhe same wind speednd withoutthe operation of

the turbines (dashed line) antthe noise fromremote piling (ed line) B2] [Source: internal
materials]

Although porpoises and seals may detdw noise originatingfrom the exploitation of wind farms

from closer distances than during piling, the number of marinenmalsdoes not necessarily
decrease in relation to the numberbservedbefore the construction phase. Scheidett al. [367)
demonstrated that inthe Egmond aan Zee OWF, porpoises returned toatea of the OWF in
expoitation in agreaternumber than in the surroundingontrol areas. They suggested that the area

of the wind farm where vessel traffic and trawling gm®hibited may be a refuge coraped to areas

with increased shipping. Artificial reefs increasing tlosgbility of feeding are also important. It is
known that in the southern North Sea, where this wind farm is located, the number of porpoises has
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generally increased3p2 415. An increase in the number of animals could synfallow a more
general trend, which was not related to the wind farm. However, no similar increase in the number of
porpoises vas observed in the reference areas. During another reseaithin a 10-year monitoring
period 05, a strong decrease in the number of porpoise detections was found after the construction
of the Nysted OWF in the Dish part of the Baltic Sea. Thesé of porpoisedetection wa restored

to 29% of the initial level probably due to positive effects accompanying wind farms (e.g. artificial reef
effect). Teilmanret al.[407], on the other hand, did not state that the presencenofhd power stations

KFR 'y AYLIOUG 2y GKS ydzYoSNJ 2F LIR2NlLRAasSa Ay (GKS
Nysted vicinity. It should be mentioned that in Nystbé acoustic activity of ppoises (humber of
detections) was relatively low from the beging. Therefore, the results may not be representative
due to the small size of the samples. To sum up, different types of wind farms under different
environmentalconditions may have differé¢fimpacts on the distribution of porpoises in a given area.

The impact of OWFexploitationwas also examined in the context of seals. The study prepared by
Russelket al. [359 indicated that several markeldarbour seals actively sougtthe foundations or
support structuref wind power statiorsin the Alpha Ventus OWGermany) and Sheringham Shoal
(United Kingdom), probabiy order to search for food, as indicated by the pattern of their movement.
McConnelkt al.[271], on theother hand, noted that seals totalignored thewind power statiors of
bé&adSR | yIRwind RS buggasting that, as in the case of porpoises, seals do not give an
impression of beig deterred and everunder certain conditionsare attractedto the wind farms

The mpacts will be of low importance in the case of porpoiggsy sealand harbourseals.
Noise generated by vessels

It is likely that small and mediwsized vessels will be used to service and maintain the OWF. These
types of vesselsrrit soundsmainly between 16Bmy 1 R. aNIBn, aoverng & frequencié®m

<1 kHzto 10 kHz. It is possible that they will lead to an increase of the local sound field during
exploitation including frequencies that are partially relevant for mannammals. The total number

of service and maintenance works the wind farm is unknown. However, it is possible that only one
vessel will be used at a time. Hence, the audible field and dkomt impacts may be very limited
locally, and therefore, the gjnificance of the impact may be considered to be low.

Habitat change

The visual impact of therind farmin exploitationunder water will probably be minimal. Underwater
parts of foundations orwgport structures and erosion protection are quickly overgrovwasembling
other reefs present at sea. On the surfaeénd power statios together with rotor blades represent
a significant change in the surrounding landscape, but it is not clear whetllen@w this may affect
porpoises and seals under water. On titber hand the porpoisevisionon the surfacds poorandas
for seals, although thie eyesight is sharpt is not known to what extent the view ofwind power
stations would scae them away

Introduction of hard substrates in the form of foundations support structures and erosion
protection on the sandy seabed will cause changes in the environment and may have a positive effect
over a longer period of time, as they can serve as artifiedsror refuges with a lower noise level
compared to areas wht high vessel traffic intensity8p7, 405|.

Grey seals and harboseals can benefit from the same effects of an artificaf [359], and since the
wind farm is not close to theihaulouts, habitat change will most likely not cause significant
disturbances.
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Vessel collisions

Vessel collisions causing oil spillage in theget area may adversely affect marine mammals présen

in adjacent waters. However, fuel spillage is very unlikely. It is also recommended to develop an oil
spillage prevention plan and responsmceduresat different stages of the project. Given the above,

the significance of this impact was assessed tanbderate for porpoises and seals.

Collisions with vessels

Collisions with vessels concern generally large whales. However, data suggest that thimégcatso

be a significant source of mortality among small whales in areas with high density anceimtsss|

traffic [433. High speed ferries rs& particular concerns due to the high speed with which they move
(often above > 40 knots) and the relatively low noise levels they genés8te(ollisions with vessels
were also documented for seals, but in a small number and mostigerninguveniles 156]. In the

case of the Baltic Pow@®WF, cdisions with vessels are undily due to low density of porpoises and
seals in the areaurveyed, as well as due to lower speeds of vessels participating in the OWF
maintenance and servicing. Th@gnificanceof this factor was assessed to be léov porpoises and
seals.

Assessment ofhe significance of impacts during thexploitation phase

The results of the assessment of the impact of factors duringeimdoitation phasef the wind farm
are presented in the tablérable6.10). The effect on pgroises and salsis generally negligible, of low
importance or moderate during thexploitation phase In some cases, positive factors may even be
indicated, such athe reef effect, which may contribute to greater opportunities for feeding for all
species of mane manmals concerned341].

Table6.10. Overall effect on marine mammals associated with activities in ekgloitation phas after
application of theNRYSouce internal materials]

Impact

Species Impact Impact description o
P P P P significance

Behavioural response to noise generated by
wind power statiors (moving away from the | Low
exploitationsite)

Noise from operating
turbines

Behavioural response to noise related to the
serviceand maintenance of the OWRoving | Low
away from theexploitationsite)

Serviceand
maintenance noise

Behaviour changes caused by obstacles

i Visual eff . R Low
Harbour porpoise sual effects (moving away from thexploitationsite) ©
Phocoena phocoena : in feedi tunities due t
Reef dects Increase in feeding opportunities due to Low
increased fish abundance
Contaminationcaused byhe collisionsof
Vessetollisions vessel used during thexploitation phasée.g. | Moderate
fuel spillage)
Collisions with vessels Physical injuriesaused by collision of marine Low

mammals with vessels

. . Behavioural response to noise generated by
Noise from operating . : .
turbines wind power statios (moving away from the | Low
Grey seal exploitationsite)

Halichoerus grypus . Behavioural response to noise related to the
Serviceand . - .
. . serviceand maintenance of the OWF (moving Low
maintenance noie o
away from theexploitationsite)
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. o Impact
Species Impact Impact description . p' .
significance

Visual effects Behaymur changes caused.by.obs.tacles Low
(moving away from thexploitationsite)

Reef effects !ncrease |rf§ed|ng opportunities due to Low
increased fish abundance
Contaminationcaused byhe collisionsof

Vessel collisions vessel used during thexploitation phasde.g. | Moderate
fuel spillage)

Collisions with vessels Physical injuries caused by collismfmarine Low

mammals with vessels

Behavioural response to noise generated by
wind power statios (moving away from the | Low
exploitationsite)

Noise from operating
turbines

Behavioural respaseto noise related to the
serviceand maintenance of the OWF (movind Low
away from theexploitationsite)

Serviceand
maintenance noise

Behaviour changes caused by obstacles

Visual effects ) L Negligible
Harbour seal (moving away from thexploitationsite) 919
Phoca vitulina : in feedi hities due t
ncr in in iti
Reef effects Increase in feeding opparnities due to Low
increased fish abundance
Contaminationcaused bythe collisionsof
Vessel collisions vessel used durinthe exploitation phasde.g. | Moderate
fuel spillage)
Collisions with vessels Physical injuries caused by collision of marin Low

mammals with vessels

6.1.2.6.1.5 Migratory birds

Duringthe Baltic Power OWexploitation phasethe impacts on migratory birds will result, similarly
as in the construction phase, from two main elements, i.e. the barrier effectlandisk ofcollision
with the ONFstructures. Due to the largest assumed occupation of space above the Baltic Péter O
Area, the size of these impacts will be higher tliamingthe construction phaseDetailed assessment
of the Baltic Power OWHnpact on migratory birds during thexpoitation phaseis included in
Appendix 4 to the EIA Report.

Impact on migratory birdés considered through the barrier effect atite risk of collision withthe

OWF components. As a result of the barrier effect, birds approaching the OWF perceivbéri@ara

and change the direction of flight. Birds may adapt their flight to bypas©OWWF, which makes their
migration route longer. The analyses conducted indicate that in each phase of the project, the energy
expenditure related to the extension of theigration route is minimal. The migration route is not the
same for allindividuak o a given species and differences resulting from individual selection of the
route andthe impact of weather phenomena may be greater than those resulting from the barrie
effect, therefore the significance of this impact was considered negligible.

The imm@ct in the form ofthe risk of collision, i.e. mortality as a result of collision wite OWF
components, is presented in the form obtained as a result of modellingottzd number of collisions
of a given species in the spring and autumn seasons. Aalbihg species considered in this analysis,
the significance of the risk of collision was determined at a moderate levéd@mommon scoter and
the common crane. Inhte case ofthe common scoter, the scenario withe maximum mortality due
to collisiors meanghe collisions ofa maximumof 7 individuak in the season. For the common crane,
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the maximum mortality was estimated at less than 120 individuals in autumn\Jivigdle the models

for APV indicate a lower mortality by about 25% both in springaartdmn for allthe clearance ranges
tested The significance of the impact in the forntlog risk of collision was assessed to be low for the
longtailed duck and the elvet scoter. For these species, the estimated number of collisions did not
exceed adw individuak. The estimated number of collisions for geese in the worst case scenario
exceeded 70ndividuak, but due to very large populations of species includedhia category
(estimated at more than 3.5 milliondividuak), the significance of &¢himpact was assessed as
moderate. For other species, the significance of the impact resulting from the risk of collision was
assessed as negligible.

A summary of the argds of the impact of the barrier effect artte risk ofcollision on migratory birds
during theexploitation phases presented in the tabl€Table6.11).

Table6.11. Sumnary of immcts ofthe Baltic Power OWF on migratory birds during éxgloitation phase
[Source: Baltic Power Sp. z 0.0. data]
: Value/receptor Reversibility of| Magnitude of | Impact
Species L Impact . . L
significance the impact the impact significance
Longtailed duck Hiah Barrier effect Reversible Insignificant Negligible
) ig
Clangua hyemalis Risk of collision | Irreversible Insignificant Low
Common scoter Hiah Barrier effect Reversible Insignificant Negligible
. . g
Melanitta nigra Risk of collision | Irreversible Insignificant Moderate
Velvet scoter Hiah Barrier effect Reversible Insignificant Negligible
. g
Melanitta fusca Risk of collision | Irreversible Insignificant Low
Geese Barrier effect Reversible Insignificant Negligible
) Moderate - —
Anseridae Risk of collision | Irreversble Moderate Low
Common crane High Barrier effect Reversible Insignificant Negligible
g
Grus Risk of collision | Irreversible Moderate Moderate

6.1.2.6.1.6 Seabirds
Identification of key factors affecting seabirds during tlexploitation phase

The potential impact bwind power statiors located in theoffshore sea areasn seabirds relates to
the increased mortality as a result of collisions witle wind power statios and changes in the
distribution and behaviour of birds. The highest mortality occurs in the cafms ofwind power
stations located on feeding grouis and on regular flight routes.

In order to determine the significance of the impact, the range of the impact was assessed as high for
the longtailed duck and velvet scoter, moderate for the razdranild the common guillemot, and as
insignificant for tle European herring gull.

The identified factors and assessment of their impact on marine avifauna duriegpiatation phase

are presented below.

Vessel traffic

The presence of vessels and fixedistures protruding from the water shall result in a héy number

of gulls and great cormorants that use such elements as resting sites and seek food in the vicinity of
vessels. Three species of large gulls, including the most numerous European helsjgatieirin the

open sea around fishing vessels.direnercial fishing is reduced in trgea arealuring the wind farm
exploitation, these gulls will move (at least partially) to other fishing sites.
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The exploitatiorof the Baltic Power OWF will involtiee traffic of various types of vessels, as well as
helicoptersservicingthe OWFE Due to the fact that it is difficult to separate their impacts (unknown
number of helicopters that can be used), these impacts are assessed jointly.

The traffic of vesselduring the exploitation phasewill cause direct negative impact on seabirds of
local rangg(for the longtailed duck of regional range, due to possible impact on the biogeographical
population of this species)wich will belongterm, reversible, repeatabl during the exploitation
period, with intensity depending on the species.

The ensitivity to the impacfor the European herring gull was assessed as low and for other species
as high.

The significance of the impact varies for individual species andsesad as negligible for the
European herring gull, moderate for the razorbill and common guillemothégitfor both species of
ducks the longtailed duck andhe velvet scoter.

Scaring away and displacement from habitats

The exploitationof the OWFwill result in scaring away and displacing part of seabirds from their

habitats in thesea areabccupied by thevind power statiors and in the adjacent water strigith the

width of approximately 2 oreven 4kt KS RS3IANBS | yR | NBftomthiSseadakellRa Q R A
and its surroundings will depend on bird species.

A single OWF is a barrier for birds, which, in the vast majority of cases, avaealaeavith wind
power statiors. Such behaviour reduces the risk of collision, especially during thevicty the
visibility is good. However, the OViFea will be excluded for a large part of the population as a feeding
ground for a long time, which may have a negative impact on speeies.

After the construction of the OWF, most bird species will avaayiag in its vicinity, as a result of
which they will lose access to their feeding grounds.

The most important parameters influencing the level of impact are:

1 the number ofwind power statiors;

1 the densityof wind power statiors;

1 theclearance between theea surface and the lower level of the rotor blade (most flights take

place up to 20 m above the water surface);

1 therotor diameter;

9 the distance from the neighbouring OWEadjacent wind farms increase the barrier effect.
Scaring and displacement frorhe habitat during theexploitation phasewill cause direct negative
impact on seabirds of local range (tbe long-tailed duck of regional range, due to possible impact on
the biogegraphical population of ikspecies). Fahe razorbill, common guillemoEuropean herring
gull and velvet scoter, this is a lotgym and permanent impact, and for the loftgiled duckg short
term and temporary.

The ensitivity to the impacfor the Eiropean herring gull was assessed as low and for other species,
it was asessd as high.

The significance of the impact varies for individual species and is assessed as negligible for the
European herring gull, moderate for the razorbill and common gudteemdhighfor both species of
ducks the longtailed duck andhe velve scoter.
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Barrier creation

The structures oWind power statiors will occupy a part of the OWdea areacreating a barrier for
seabirdsflying locally between feeding or resting grounds, which reluctantly fly over obstacles. The
range of the barrier effacwill depend on the number and size thfe wind power statiors erected
However the selection of thevariantwill not have a significant impact ondtsize and significance of
the projectimpact on seabirds. It is noted that seabirds clearly avoid tha@rcupied bywind power
stations and their population decreases in the vicinitywafid power statiors, e.g. for the longailed
duck within a radiuof up to 2, and even up to 4 kn7§, 323254]. The only exceptions arthe
European herring gulls and great cormorants, which often use structures profradiove water as
places ofest, sothat their number may even increase.

The barrier effect that will be created by the Baltic Power OWF applies primarily to migratory birds.
A part of seabirds migrating through the OWkea may, however, targehe nearby Natura 2000 sites

2F GKS nkddtdldap NI BoySadreReEN] B&RA&A] A ST 6KSNB (KSe
stopoversites, wintering or breeding ground§he creation of a uninterrupted barrier in this area
may also hinder thenovementof these populations between the closest similar wintering sites, such
asthe { O dzLJa 1 Middlé BapkZand Hoburgs bank. Today, there are no scientific data on the
significance of connections between these areas, but they cannot be dismissed.

The new stratures presentduring the exploitation phaseof the OWF will be the source of direct
negative impacts on seabirds that will be of local range,-tenq, reversible, permanent during the
exploitation phasgandtheir intensitywill dependent on the species

Opentingwind power statios will createa physical barrier, causing the risk of collision and, on the
other hand, deterring birds and causitige loss of feeding grounds. The bird deterrent effect of wind
farms minimses the risk of collisions. Howevéherisk of collision applies to migratory birds flying at
night and in conditions of limited visibilitather than to birds stayingvithin the projectarea.

Creation of a barrier during thexploitation phasewill causea direct negative impact on seals o

local range (fothe longtailed duck of regional range, due to possible impact on the biogeographical
population of ths species). Fothe razorbill, common guillemot, European herring gull and velvet
scoter, this is a lonterm and permanent impet, ard for the longtailed duck¢ a shortterm and
temporaryone.

The ensitivity to the impacfor the European herring gull was assessed as low and for other species
as high.

The significance of the impact varies for individual species and is assessezbigible for the
European herring gull, moderate for the razorbill and common guillemothégitfor both species of
ducks the longtailed duck andhe velvet scoter.

Collisions withwind power statiors

During theexploitation phaseof the planned projectcollisions of seabirds with vessels may occur.
However, due to the higher intensity of vessel traffic in the OWF Area during the construction and
decommissioning phases, this impact will be the smatlasihgthe exploitation phas of the planned
project Along with the progressing construction of the OWF, the risk of bird collisiomvithpower
stations will increase. It will reach its peak during the O&¥ploitation phase

Wind power statios cause changes in the way birde $pace, which also apps$ to offshore areas.
In the vast majority of casesind power statios scarethe birds away andhe passingvater birds
bypasswind power stationareasat a distance from 100 to even 30800 m 6, 323 254]. As
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aconseqence, the areas directly adjacent to tlend power stationare much less used as feeding
grounds and resting site§he area where the wind farm mastsast, ceases tobe available as
afeeding groundor birdsto a large extentand, in some cases, sificantly lower density of birds can
be observed at a distae of up to 2 or even 4 km from the wind farB82f]. The fact thatvater birds
avoid the area wherwind power statios are located and the low altitle of the flightsbetween the
masts educe the risk of collisions, resialy in low mortality caused by collisions with offshosend
power stationstructures. However, with poor visibilitgaused byog and rainfall, the risk of collision
increases. The number of collisions wititnd power statios increases significantly when they are
located in areas attractive to birds and densely populated, and whemihd power statios are
located onthe routes ofregular migration or locgdlassages

The risk of collision also depends on the species oshlirargewater birdspecies, such as swans, are
more vulnerable to collisions witlvind power statiors due to diffculties in carrying out rapid midir
manoeuvres $3]. Most species of seabirds fly low abdibe water and, vihen they are betwenwind
power statiors, they lower their flighgltitude and maintain equal distaes from obstacleslD1, 187,
323). This means thahe risk of collision is influenced by the clearance between the lowsitipo of
the rotor blade and the sea surface. The snratlés, the greater the chance of birds liding with an
operating rotor.

Collisions wittwind power statios during theexploitation phasewvill cause direct negative impact on
seabirds of local raye (forthe longtailed duck of regional range, due to possible intpac the
biogeographical population of thspecies). Fahe razorbill, common guillemot, European herring gull
and velvet scoter, this is a lostgrm and permanent impact, and for tHengtailed duckg a short-
term and temporaryone.

The sensitivity to the impador the European herring gull was assessed as low, for the razorhbill,
common guillemot and velvet scoter as moderate, and for theailgd duck asigh

The significance othe impact varies for individual species and is assessed as negligible for the
European herring gullpw for the razorbill and common guillemot, moderate for the velvet scoter and
highfor the longtailed duck.

Creation of an artificihreef

Habitat chages caused by thereation of an artificial reef may have a certain positive impact on
benthivorousseabirds thanks to an increase in the faagpply Rich benthic communities are formed

on the underwater parts of the structure and atetlseabedof the seaareaoccupied by the OWF,
which may result in an increase in the number of fish. However, these resources will be little or not at
all exploited by birds. The deterrence effectbirds of the structures protruding higabovethe water

will prevailthere. The most important parameters affecting the impact level #re shape, base
diameter and number of foundations or support structures.

The sensitivity to the impador the European herring gull was assessededigible for the razorbill
and the commorguillemot as moderate, and for the losigiled duck and the velvet scoter high

The significance of the impactaries for individual species and is assessed as negligible for the
European herring gullpw for the razabill and common guillemot, and dsgh for both species of
ducks the longtailed duck andhe velvet scoter.

Establishment of a closesea area

The OWF Area may be, during #ploitation phasetotally or partially closed for commercial fishing.
In thecase of such partial or completksure of thesea areait can be expected that fish will find very
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good living conditions in the OWF Area (no fishing, rich benthic communities). However, birds will
benefit to a small extent fronthus createdfood supply due to the prevailing deterreneffect of
structures protruding higlabove thewater.

The sensitivity to the impador the European herring gull was assessedegligible for the long

tailed duck and velvet scoter as moderate, and for the razorbillcammon guillemot akigh.

The ginificance of the impact varies for individual species and is assessed as negligible for the
European herring gull and moderate for other species.

The Bble(Table6.12) presents a summary of the significance of individual impaictise Baltic Power
OWF on seabirds during tlexploitation phase

Table6.12.  Sigificane of the project impact on seabirds during #aloitation phase
Species Impact Impact description Impact significane

Establishment of ¢

closedsea area The OWRrea may be partially closed for fishing Negligible

Vessel and

helicopter traffic Scaring caused by the traffic of vessels, helicopters | Negligible

Creation of an

o Creation of a new hard substrate for macrozoobentt] Negligible
artificial reef

European herring
gull Scaring away and
displacement Caused by theperationof wind power statiors Negligible
from the habitats

Larus argentatus

Depending on the number ofind power statiois, light

Barrier creation and noise emitted Negligible

Collisions with | 1, ing on bird migrations, density, fiight altitude]

wind power Negligible
. OWPS$arameters

stations

Establishment of 3 The OWHRrea may bepartially closed for fishing Moderate

closedsea area

Vessel and

. . rin he traffic of v Is, heli rs| M r
helicopter traffic Scaring caused by the traffic of vessels, helicopters | Moderate

. reation of an .
Razorhbill ¢ ggt_o ofa Creation of a new hard substrate for macrozoobenth Low
artificial reef

Alca torda .

Common S.carlng awagnd ' . .

guillemot displacement Caused by the operation @find power statiors Moderate
. from the habitats

Uria aalge

Depending on the number ofind power statiors, light

Barrier creation . . Moderate
and noise emitted
llisions with . . N . .
C_O sions wit Depending on bird migrations, density, fligiititude,
wind power Low
. OWP $arameters
stations

Establishment of ¢

The OWF Area may be partially closed for fishing | Moderate
closedsea area

Vessel and

helicopter traffic Scaring caused lifpe traffic of vessels, helicopters | High

Velvet scoter

: Creaton of an . .
Melanitta fusca o Creation of a new hard substrate for macrozoobenth High
artificial reef

Scaring away and
displacement Caused by the operation @find power statiors High
from the habitats
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Species Impact Impact description Impact significane

Depending on the number ofind power statiois, ligh

Barriercreation and noise emitted High
Collisions with . . S . . .
. 'Sl W Depending on bird migrations, density, flight altitude
wind power Moderate
. OWPS$arameters
stations
Establishment of The OWF Area may be partially closedfigiing Moderate

closedsea area

Vessel and

helicopter traffic Scaring caused by the traffic of vessels, helicopters | High

Creation of an

o Creation of a new hard substrate for macrozoobenth High
artificial reef

Longtailed duck Scaring away and

Clangula hyemali§ displacement Causecby the operation ofvind power statiors High
from the habitats

Depending on the number ofind power statiors, light

Barrier creation and noiseemitted High
llisi ith . . N N .

C.O Isions wit Depending on bird migrations, density, flight altitude| , .

wind power High
. OWPS$arameters

stations

6.1.2.6.1.7 Bats

The potential impact of the Baltic Power OWF on migratory bats duringxpkitation phasewvill be
caused by:

w the collisions withwind power statiors;
w the emission of noise and light;
w the barrier effect;
w the habitat change.
Collisions withwind power stations

Studies show that in the late summarind power statioms in the Baltic Sea at a distance of up tkt®
from the Swedish coast attract batg][ Increased activity of bats probabresults from a hig
concentration of the foodupply which entices batigrating over the Baltic Sea. Additionally, species
of bats that donot migrate seasonally maye attracted to the OWF Aag[361, 370].

Bats may collide with masts or rotor blades, there is also a risk of barotrauma. Barotrauma is caused
by the low-pressureproduced by rotatingators. The studiesh®wed that most of the bats killed in

the area of onshorevind power stations are likely to be lost due to internal injuries caused by
barotrauma R1, 159].

Migratory bats fly over the sea at low altitudes. However, if they come aeawssd power station

they can change the flight height from the water surface to the top ofvtired power stéion within

only a few seconds2]. Moreover, bats may be enticed bythe concentration of a foodsupdy
accumulating aroungvind power statios infavourableweather conditions, such as low wind speeds,
high temperatureslack ofprecipitation 329. Insects can é attracted by aemperatue growth due

to the operation of thewind power station Wind power statiortowers absorb heat during the day,
thus attracting insectshe concentration of whicltonstitute an attractive feeding ground for bats
[363). In®cts may gathr at the top of thewind power statiomas a result of the phenomenon known
ashill-topping[363]. The phenomenon is associated with the migration of insects that, when coming
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across an bstacle likean OWP$Smowe upwards along the obstacle dmatherat its top. As a result,

bats, thus lured may be more exposed to collisions as a resuhitting the rotor blades.

azaid olda YAINIGS 20SNI GKS aSlF |4 yAiawiethe KSy (K
higk Sad T OGAGAGEe 2F oFda Aa NB3PIWERGhEs feeding intrSity 5 A y R
of bats was observed during windless we=t. Very low wind speeds are rare the open sea.

Therefore, it igather unlikely that bats will gather for feeding on days of @M/P Speration.

Emission of noise and light

Ultrasonic noise generated by the nacelle may attract bats, but thisthggis has not been confirmed
and seems unlike8p3]. The same applies, according to Rydedl.[363], to the assumption that the

red warning lights ofvind power statiors entice bats. However, it has been pravéhat red light is
more attractive to bats than the white onetB8g|. Taking into account the fact that the alleged impact
of noise and light emission on bats is considerstkely, the effects of these impacts arassified as
localand permanent, but of low intensity, which results in minor structural and functional changes for
bats.

Barrier effect

The operating wind farm may exert a barrier effect on migrating bats. Moisged by operatingvind
power statiors can contribute to théoarrier effect. Due to the barrier effect, bats may be forced to
change the migration direction. This, in turn, will result in additional energy expenditure
disadvantageouto migratory bats 128].

Habitat change

Strucural elementscan be used as resting sites along the migration route or can be attractive hiding
places due to the aforementioned insect concentratios3p3].

Surveys in the spring and autumn migratiperiodsindicated a possibility of bats migratitigrough
the OWFArea, but the migration intensity was low due to the low activity of bats.

TheBaltic Power OWF impagbsesentedfor the exploitation phasewill be negative, direct, and lorg
term.

Sensitivity to the impact was assessed as low, whereas the significkihesRaltic Power OWF impact
during theexploitation phasevas assessed amgligibledue to the low activity of bats found during
the surveys catred out in the seasonal migration periad

6.1.2.6.2 Impact on protected areas
6.1.2.6.2.1 Impact on protected areas other thantihiea 2000

Given the location of the Baltic Power OWF at a significant distance from the protected area of the
{O26AZa1A bl (A2 yhitde constridflorx phasd, Yo sighifiddnt@impacton this area,
including any element for which it was established, iodiversity, resources, objects and
components of inanimate nature and landscape values of the, Réltloccur during theexploitation

phase

In the Appendix to thedrdinanceof the Minister of the Environment af6 February 2017 onhe

protection taslsof it KS { O26AZa1A bl iA2yFf tFN] OhFFAOAIFT W2
2017, item 10, as amended), in which the existing potential internal and external threats and

methods of elimination or mitigation of these threats and their effeceyevidentified and assessed,

the existing external threats category indicates the risk resulting from increasing the areas for
constructon of wind farms in the municipalities adjacent to the Pdrkthe category of potential
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external threats, only the gwstruction of wind farms in the buffer zone of the Park was indicated as
constituting a potential external threat, and therefore, it sl be stated that the Baltic Power OWF

gAftf y20 L12aS I GKNBFIG G2 GKS {026AZalA blidAzylf
6.1.2.6.2.2 Impact on Natura 2000 sites

Identification and assessment of impacts on protected areas within the European Natura 2000 network
is presented in swection6.3.

6.1.2.6.3 Impact on wildlife corridors
The issue oivildlife corridors in maritime areas is describadulbsection6.3.

Due to the same preonditions in terms of knowledge about wildlife corridors in maritianeas and
the spatial scale of the Baltic Power OWF Area in relation to the size of the BaltincBeding the
permanentimpactof space development, it was assessed that the impact of the Baltic Powep@WF
migration routes of migratory specigsonsdered separatelyor the exploitation phasesimilarly as in
the construction phase, will beegligible.

6.1.2.6.4 Impact on biodiversity
Phytobenthos and macrozoobenthos

During the Baltic Power OW&xploitation phasestructures permanently submerged in water Vo
founded in the environment, creating favourable conditions for the development of anintapkant
periphytonorganisms. On a local scale, within gteuctural elements areahere will be an increase
in species diversity, although theharacterof natural value of this habitat may be ambiguous. This
results from the fact that, on the one hangkeriphytoncomplexeswill be a new biocenosis component
of this area, additionally increasing the fomtipply for fish, birds and, incidentally, for marine
mammads. On the other hand, this location may favour the spreadoofnative species, which lower
the ecological quality of this micieabitat.

Ichthyofauna

The artificial reef effect present during thexploitation phasewill probably result in an increasa i
biodiversity due to the appearance of a new habitat providing favourable conditions fexisence

and reproduction of many fish species. The results oftirgeyon the longterm impact of the Horns

Rev 1 OWF on th@bundanceand taxonomic composin of fish showed that the artificial reef effect

was significant enough to cause an increase in the number of fish that prefer a hard substrate and, at
the same time, too small to cause a decrease in the number of fish that @refandy substrate3B9|.

Possible reduction or cessation of fishing in the OWF Areato legal regulations or navigation
problems may have a posi# impact on diversity. Probably, the artificial reef effect will have only
alocal inpact, without increasing diversityithin a larger area.

Marine mammals

The Baltic Power OW&xploitation phasevill not have a negative impact on the biodiversity of mar
mammals in the area surveyed atite adjacentwaters. On the other hand, the reefffect may
contribute toan increase ithe number of fish living in the aresurveyed, and consequently aled
marine mammals.

Seabirds

The analysis of possible impacts resulting fromeakgloitationof the OWF indicates that their effects
in terms of ©ianges in biological diversity of seabirds will be local.
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It will consist in potentiallyncreased mortality as a result of collisionstwitind power statios or
vessels. The highest mortality occurs in the case of wind farms located on feeding grodnals an
regular flight routes. The risk of collision also depends on the species of bird. Large seabird species,
such as swans, are more vatable to collisions witlwind power statiois due tothe difficulties in
carrying out rapid mighir manoeuvre$63].

Moreover, another identified threat to biodiversity scaring away and displacing part of seabirds from
their habitats in thesea areabccupied by thevind power statios and in the adjacent water strigith

the width of approximately 2 oreven 4 km. TRRSSANBS | yR I NBIF 2F 0 &BHRaQ RA
areaand its surroundings will depend on bird speciesring theexploitation phasethis will cause
direct negative impact on seabirds of local rarffge the longtailed duck of regional range, due to
possible impact on the biogeographical populatifithis species)This impact depends on theumber

of the wind power statiois and substationsoperatedandthe related number of vessels used for their
maintenarce, with the emission of light and noidseinganother scaring factor. In the first season of
exploitation birds will gradually get used to the situation in which ¢lea areantended for the project
becomes inaccessible to them (habituatiproces3, which will result in changes in their distribution.
Therefore, this period can be treated as a transition one and only in the second year afentittee
project construction completion the scale of the impact of the Baltic Power OWF on the seabirds
stayingin this region will stabiie. However, the habituation will not cause birds to return to the area
occupied by the wind farm.

The barrier created by the Baltic Power OWF applies primarily to migratory birds. However, a part of
seabirds migrating througthe OWF Area may targéte PolishNatura 2000 sites, where they may
have theirstopover placesnd winteringsites The creation of muninterrupted barrier in this area
may also hinder thenovementof these populations between the closest similar wintgriites, such
asthe{ 0O dzLJa ithe MiddjeBank andhe Hoburgs bank. Currently, there are no scientific data on
the significance of the links between these areas, but they cannot be exchmdde basis othe
precautionary principle. The range of biarreffect will depend on the number and sizenhd power
stations constructed. Seabirds clearly avoid the area occupiedving power statios and their
population decreases in the vicinity afind power statios ¢ e.g. for the longailed duck within
aradius of up to 2, and even up to 4 ki#6[323254]. The only exceptions are European herring gulls
andgrea cormorantswhich often use structures protruding abothee water as restinglaces so that
their number may even increas&his impact may be significant fepecies of seabirds sensitive to
them, whidh may have a negative impact on biodiveysit the OWF Area.

Tosum up, the impact of the OWF on biodiversiogncerningseabirds coincides largely with the effect
of the loss of their habitats.

6.1.2.7 Impact on culturbamenities, monuments and archaeological sites and objects

Sinceno risk of impact on the objects of greiatportance for the protection of cultural heritageas
beenestablished fothe OWF Area, thereforghere is no justification for specifyirthe monitoring
activities in this respect. Ihas not been excluded that the wrecks reported to thBomeranian
Provincial Monument Conservatarill be put underconserva2 Nifidadectionand will requirespecial
avoidance zones to bdetermined in which theconstructionpossibility will berestricted If such
protection zones are not established by the timelw# congruction design preparatiorthe Applicant
assumeshe preventiverestrictionof activities related to the seabed (systems, anchoring, foundations)
at a distance of up to 100 m from the reported wrecks.
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6.1.2.8 Impact on the usage and development of the sea angeoa material goods

During itsexploitation, the Baltic Power OWF Area will be excludi@in regular navigation due to
safety reasons. Traffic of other vessels (fishing, research or tourist vessels) may be permitted
depending on the location of offshomgind power statiors under the conditions agreed upon with
investors. Decisions on permfts vessels other thathe vesselservicinghe OWF in the Baltic Power
OWF Area will be made liye relevant maritime administration authorities.

Exclusion of the Bidc Power OWF Area from the possibility of free passage by fishing vessels may

result inextension of their routes to and from the fisheries. However, taking into account the location

of the Baltic Power OWF in relation to the shortest routes to fishévigs G KS | NBF 2F (GKS {
FTNRY GKS LRNI& Ay 2 Ol Reé acbtheseautes ntaydecur oflyoafter takink S S E (
into account subsequent areas of the planned OWF. In no manner will the exclusion from free passage
through the Baltic PowdJ h2 C ! NBI FFFSOG FAAKSNXYSY FTNRY 203KS
area. This isekcribed in detail in the sislection7.4.3.4

As a result of the Baltic Power OWF occupying the maritime area, this area may be exaoddukfr

possibility of fising. The Baltic Power OWF Area is located within four fishing squares. This area is
charactersed by low fishing prductivity; therefore the significance of the impact was assessed to be

low.

6.1.2.9 Impact on landscape, including thetatsl landscape

During the OWIexploitation phasahe following potential impacts of the project on the landscape,
including the cultural landscape, were identified:

1 operating offshore structures such asnd power statiors, collection stations, export dian;

1 vessel traffic required for the OW#xploitation
Objectively the landscape within the OWF will be industrial, but its impact will also be subjective and
will depend on individual characteristics of theceptorand may be perceived negatively, posity
and indifferently.

The impact of the OWF on the landscape duringakgloitation phasalepends on:

the size of structurg the diameter of the rotor and its position in relation to the viewer;
the number and location akind power statios and facities;

the traffic of vessels related to thexploitationof the OWF;

meteorological conditions and the sea state;

locationof the landscape observer.

The offshore structures will operate in an open sea area for over 20 years.

= =4 —a —a -

In the OWF Area, people notrdctly associated with the OWF are present temporarily. During the
exploitation phasethese will include employees on board vesseded among othersfor regular
servicingof the OWFas well as passengers of tourist ferries, fishermen and-deamnters, tourists

on recreational craft, participants in search and rescue operations flying over the sea in aigidnes
scientists. The planned OWF will be most visible to these groupsnbre people will be able to
observe the OWF during the day rathdéah at night, when, for example, some of ferry crews and
passengers will be asleep. The impacts on the landscape will beaktitg, approx. 20 yeamnd
temporary,sinceafter the completion of theexploitationthe OWF is to be decommissioned.
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In this ghase, it is important for how long the observer will be able to see the OWF. It is expected that
the abovementionedpeoplewill stay in the area from which the OWF will be best visitdeasionally,
some of them only once.

Meteorological conditions, andnore specifically the visibility understood as theextent of
perceptibility of andthe ability to differentiate facilitiesdependingon weather conditions, are the

basic factor which Wl determine whetherwind power statiors will be visible from the codse or

not. The figure belowFigure6.2) showsthe nunber of hours per year for a given visibility (how often

the visibility is greater than a specific value) based on data from the atmospheric model UMPL (Unified

Model for Pobnd) (calculated by the University of Warsaw Interdisciplinary Centréathematcal

and Computational Modelling data from approx. 5 years). These values are shown for 4 locagions

_Sol 3z [dzoAl (2623 5t odraphsdegtliRs@wl HIKNIGt AT (GIKSSNIOP &4¢SK @ 7
there will be no situation in which the OWF wGllS @A aA 0t S FTNRBY (GKA& LI I OSo
wind power statiois may be visible even for approx. 5000 hours per year, but 100ndfpower

stations installed in the Baltic Power OWF may be visible for a very short period of time (several dozen

hours per year). In the case of Lubiatowo, singled power statios may be visible for more than

5000 hours per year, and alind power statios installed in the Baltic Power OWF may be visible for

dzLJ G2 pnn K2dzZNE LISNJ & S| 9€dBingte vidd ppvieastatiold Bmate hdkiR ¥ 51t 0
1000 hours per year, but in practitdeey will never see alvind power statiors.
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2

Percentage of power stations at a given distance from the observer
2 Annm §
= =2 e 2 =

8000 h"“\\

7000 I,
6000 \\
5000
4000

3000 \

2000

1000 By

Number of hours in a year
with a given visibility

0 10 20 30 40 50 60 70 20 90 100
Distance from the observer [km]

B)

C)

D)

Figure6.2. Number of hours per year for theset visillity (distance from the observer) together wittne
distances of offshoravind power statios markedin the Applicant Proposed Variant (assumed
total number of offshoravind power statios and other largesizestructuresg 132); GraphA ¢
_ $ 06 Igbubiabwo, C¢5 t 0 1MW a5 NJ t[®olirte: irdesnblimaterials]

Additionally, therestriction related to the visibility ofwind power statios from the mainland is
curvature of the Eartland the related limitation of the height of faities that can be seen from a large
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