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+ Environment Protection and Biodiversity Conservation Act 1999
- Coastal Management Act 1995

- Department of Sustainability and Environment

)L F—

* Ministry of Energy
- Federal Public Services Environment
+ Management Unit of the North Sea Mathematical Models

- Flemish Planning Administration

NI

+ Canadian Environmental Assessment Act, 2012

+ Canadian Environmental Protection Act, 1999

- Fisheries Act

* Migratory Birds Convention Act

- Navigable Waters Protection Act and Species at Risk Act
- Canadian Environmental Assessment Agency

- Justice Canada

+ 2010 Renewable Energy Law of the People’s Republic of China (Amendment)
- State Oceanic Administration

- National Energy Administration

+ Promotion of Renewable Energy Act
+ Executive Order no. 815 of 28 August 2000
- Danish Energy Agency

T4 T

NN

* Ministry of the Environment
+ Finish Environment Institute

* Ministry of Employment and the Economy

RAY

- Federal Maritime and Hydrographic Agency
-+ Waterways and Shipping Directorates
- Federal Agency for Nature Conservation

- Federal Energy Regulator

TAINT

NN

- Sustainable Energy Act, 2002
- Offshore Renewable Energy Development Plan
+ Department of Communications, Energy and Natural Resource

- Sustainable Energy Authority of Ireland
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Z hET | - Law on Continental Shelf and Exclusive Economic

- Law on Protection and Management of the Marine Environment
- Cabinet of Ministers

+ Latvian Maritime Administration

* Ministry of Transportation

4Z 4 | - Public Works and Water Management Act
+ Water Act

* Ministry of Infrastructure and the Environment

—==—1 | - Environmental Protection Authority

— 7Y [ | - Energy Efficiency and Conservation Authority

+ 4= |- EIA Acts No. 86 of 1992

ur - Environmental Impact Assessment Division

/v = |+ 2010 Ocean Energy Bill
— - Norwegian Energy Agency

AR/ RJ7 | - Planning and Ordering of Maritime Space
v - Institute of Ports and Maritime Transport

- Redes Energéticas Nacionais

AXA | - Royal Decree 661 from 2007
- The first Royal Decree from 2012
 Renewable Energy Plan 2011-2020

A7 =— | + The Environmental Act
T - The National Maritime Policy Bill
+ The Planning and Building Act

- The Swedish Economic Zone Act

- Fishery Act
- Swedish Agency for Marine and Water Management
A= b | - Marine Scotland Licensing Operations Team
A
A > 77 | - Marine and Coastal Access Act 2009
VN - Electricity Act 1989
* Energy Act 2004

* Marine Management Organization (MMO)

+ The Department of Energy and Climate Change (DECC)
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IEHIEE - S 2 FH AR
7 =—/)L | - Part 4 of the Marine and Coastal Access Act 2009
e + Energy Act 2004

- European Protected Species (EPS) License
+ Department of Energy and Climate Change (DECC)

A&7 A v | - Conservation of Habitats and Species Regulations 2010 (as amended)
AN - Offshore Marine Conservation Regulations 2007 (as amended)

+ Water Framework Directive

+ Northern Ireland Environmental Agency

P - Federal Power Act

- Federal Energy Regulatory Commission

+ The Bureau of Ocean Energy Management

3.4 HHREAXDREEE

3.4.1 HBNDIEA

T_NCORESFRUCHET257HEE & LT, ETEEROEENETOND, 7L,
EEMROREL, BEECREZREO LI, A THLRER BV IR E N D L,
W R ESCWIR TR, WA ED L 512, B TITERN /N S WIEER EOEE & 2507~
THEMT 26D E TR D, £/, FEMOBEHE S, FFE ST L7 O S
DHEFECAKT T 2, EBHROKEL LTI, OE EOXEBROFIEIC L DIEREBYOBE
DIE, QELHORAENER LM U CREFLZIT O B RITT 8, QOB OFAN W
SrzFIM L CENEL TWDEMIC RIE TR, OQWEEWIRE D LFIC X 28 ~DR 8
ENRFITF N5, BESGOREIZ L DMBEE~OEEIZONTL, W ONORIZE L
HAIVTN D 118), R A HEE LG A1E, SO 0RERER I L0, Bl
HEDOLEZAZTDI EERFET 2+ T — 213wy, £, BRI A 774
RBE 7 — 7 NV DIRIZRE SV ORBENB B R DN, EWIGORERE R L, B
RHERLHDLDOT, SHROILRIFMENFHEIND,

ARFEFE, BESHEKTIZIIMO NI LRE L O (F 3-4) 1M T, FBEMZ O
R, FEEHEOBE), EREOX — L OREER SIZ Ko THAET D 149, KEEOFH
X, HFEOBFERKXBNFEEEZTLE L UTONLTEL, 2L 21E, BFTORFICL->ThH
DWAIADAMRZEA LTy, BRI EOBE T IIHIIHAD /MR TR - 1272 E O
W25 15, JAIE, K EOFRIFEIT ML L CE 7z, 72720, FHll S ALK R & E
MG 2 DB ONTULE LS o TR, BARTIE, SMFEICH LT, BRIZETS
DT ONTEY, B TEDIHEOEEELE L LA REINTND 19, 72721, K
HENMZ 20 s, BN EEZIT D008 2 R TH D728, FHEHE OB
DAFFEH & el LT, KPS NSO T T HEL FHIT 5 LERNH 5,

10



#z 34 AT EOKFE 14

. HE e .
2R - X RiE (Hz) BXIENE (Hz) |E#i(ms) | &
(dB relpPa-m)*
A
FV=Fu hlx
272 -287 2-1000 6-21 ~1-10 | S5
> (1-100 Ibs) frrat
228 Peak
T H 20->20,000 100-500 50 SR R PR
e 243-257 P-to-P ’ flit
e PE TR ED
Wil 168-186 rms 30-> 20,000 100-500 ey | EEE
NN 145-190 rms** 10-10,000 <100 R | MR A
AR 142 rms 16-20,000 30-200 e | MR
1T
/R — b - #5fiEl 160-180 rms 20->10,000 >1000 R | MR A
KRR AA 180-190 rms 6-> 30,000 >200 G | R
Vo —
HE Y S — 215
. . 100-500 600-1000| KI5
(KB %) (v—7)
HE Y — 223-235
- ) 2800-8200 3500 500-2000| 7K3J7 7]
(FR B %) (B—72)
. 1,500-36,000
a2 — 235 (B—7) 4k 5-10 | SRIELH M
(1)
AR AR A
Sy N 260-262P-to-P 10-100,000 10-120 30-60 |#nE 7=
Z DA OIEE)
132-200 15-500
%‘% %*‘:% o ’ - ’ ’ ) > ’{Jﬁ‘f‘ =] ‘i
VU 10 o e (e ) 5,000-30,000 5,000-30,000 |y fRIA
T « 8 138 B *** 165-175rms*** 10-50,000 G | MR A

¥ OEEOLE
N AT AL — & W IREIR A S O @ OFIR L UL
*RE I m CWiEHE SN SCERD D OHEE

£, BPICHEM DT 5 &, RAOEENRSAEMNENRET D, EDIEH O
BIRHWSND &, ZHOOBERNERICETH L, WAEBMICERIh, ZEREL LA
REMEDS & %, WG~ DM AE AT B DT I O BB O BT OV TR, MRfinCH D%
e g e LIEMEEZRTE 20D EEZDND, ROBENRIZOVWTITL, LR
FEEMR THMER SN FHITH 5205, HEDRIIHED OTRSCHEFITEKFT 20D
EEZOND, BUER, KPR TRLAN—ICEDREN TR TH DN, 4k, HETE
DHESE & TRITFIEOBRBE RSN D,

11



3.4.2 RAHORE

HATIE, Tk 24 4 10 A LV, 10,000kW % # % 5 i /)38 B2 1 T8 5 B3l ik o
KGR L2 Y, REAS CIMEEE SR S, SEFFEMER I TE 72, WA TIL, &
RO LRI ENZEEGRE SN TE Y, REREMICET AN EARELRLILD
2hbH, ENTH, HRN, BRAEERNDEEOTm Y =7 MBMTOILTEY, EEEOWE
WTOT—2NEBIND O EMFFIND, 4%I%, RN RRERZETEIZhIT T, 7
ﬁ@amLi%ﬂﬁi%mﬁjﬁﬁg’ﬁékmbhé

R FE IR 2R H & LT, k2 EEVIFEE L FERIC, e EDRBED T L —
R~OERENZFET O D, W ETIE, BEOTLV— R~OEEEHRT 52 L I3HE LV,
FEER %;éﬂt?@%ﬁiémfwétww> L 1% BEZERG DT DY A R DOEESR
BB OIS, BAHEORFNLEIZRD BN, —F, EERIBEEITEERD
PR FIBENL -1 CTH - Th, BEEMMIT LA L RN, REBIORBEIC S W T BB L
TR B,

3.4.3 HKHOHEE

WS BEOREBIZOWTIE, KENFLE 2> T, 2007 HFIZEFER 7RSS ENER I
7o 9, WS FEE TR I H & LT, o r v X —2 RIS 5 Z L2k - T, 8,
FRICHE DR EBIEE % OB IRG DAL L, HEREY O RS, k028 b2 @ U TR 2T
T2 EREVFET BND, MWEROETESCHEREY O 8, HEREY Ok 02 ke £33, K
A OA& R, FEINEEIEIC ALY KT T ARetErnd 5, o, EOREXEIL 1 EH
0 OREBERENNSL, ZHRURSND ZENTFREND 2D, SEEBIZOWVT LR
THUEDNRD D,

3.4.4 FEREE-BRREE

HWEFEE - MR EOREIZOWT S, KEDNFLER-T, 2010 FIZCOERREEE
DERR S 4V72 9, W TR - A CRIEM 23R E & LT, BB EOLA L&Atk
2, 7 b— R~0fdE, WHLESEOEABYOEZENET OND, ZNE TS, EfKE%
AW EN TOMIEOE RN N ONE SN TWDH R 17, g LW SR TH -
TH, BENT L — ROEETLHEHIHEV AN ERME ST D (K 3-1),
T, EEEICHEBENHE SN TCODHHE TORE LW O HEI WD, HMiFiE T
1%, XA N—FIZ DA E LT MOFREIIIN 2 T, BEMER TR OB AHO
WEKATEN Z R T 272012, HFEXH D WVIIFTEBE LT A0 A T 2 HOZHlE MThb T
Do ZH S OIEE OFRE 7L, AIECWALEORE TIE, T FROBRREIED b T\ 5D,
B 7w OB D IAA T, Z—E VA TOWHKITEIZHRE T 5 FikbRA b
TW5, —F, KNWEBTHNOND X —E U ~DRDEZETT L2 N—R L LR
RET U THEINBEBE SN TWDD, T — 2 IC K DMGEA B L LTS, 272 L
W AEEY) OIS E - BHREBD T L — R ~DOME 4R % BEHENCBIN T X 7= H0)IIEE L
W, Stk bl L AT RIHE LS TW5,

12



X 3-1 [FEIEKFEZITDHRIEDT L — R ~O1EZZ 56 D F )

3.45 BEFREERE

REZERBEOEEIZONTE, oORESFXLD HEL, 1980 FRUZN L DD LR —
N MERR S d172 10,1819 AR MHET R —NEEEZBRORD L 072> Thng, HEZE
BIZRET DWFEB S BIEFRIL L, BREZEFHMHICET 2 LA — P RHERLONLD LI
&of%km>mﬁ%% 5 CRAEA 723 MR B & LTI, Hk@mﬁﬁmw@$$%@ﬁ
FXONMICRITT A, BUKE~OWEBM DR ANENET bNDH, £, BEERE
EEhRIA 2 V5729, %&’&5%&Ux7%%%ﬁ IANDUENRD D, mﬁ#%*

X720, MEHERE K OFIFIZE N T H, B CTHRKZT 570t AR D TH D720
@@FEK%%@?F%@Rﬁ@$WWﬂ% HLOEEDPNS,

3.5 HBbhYIC

KRG T, MEFAERET R X —DBIC OV TR, BREDEAMNIC B9 5 EE
B 7t IR, SEOERIESORRE £ Lo, £77, §¥%E ﬁﬁ B OFEARE H <,
KA E TR e A IE B 2481 L 7=, J04F, ¥ ERJ)3E @fﬁ%@ﬁﬁ BT 51
BITFEBMENTE D, HHFEZRLTX —OREZETMICO W TRIZE A EERBE L
TELT, FHRANEINTEETH D, dHMEEBIZRFICDZ Y, FFER, KEOR
TOXINIMmMD CTHREETH D720, EBEMICHM L, HRELBR LD HED TN Z &R
R TH D, 72121, EAME I, MEEHOREOM, L LTV DA, iﬁﬁA
@lE@%mﬁ&ﬁﬁ%tét@;m@é%%ﬁ#W%ﬁﬂxNVwa"¢5z%#%é
%, FEIEFEBROERIIE-T, B m%&ﬁ@ﬁﬁ%ﬁ#i&éﬂfw<k%ﬁéﬂé#,
B ONTAEROIEHFEITMEZRY, ZRMRBRERETMRIC 72T TS ER D 5,

13



4. RBEEAELR— b

4.1 [FL&BIC

WET RV X —FIET 4 —)L RPFEEL TOHARINZ .0 & LT, EUHRTORENT
b T\, £z, HEV I 2L —v a UOENEROFEH L TE W15, MIREEES
TIE, FERIMEER & L CHETMOZ — BT L— RADfiZE, KPEOEE 3L
F—OmY M LORE, [EAEAYOE - AR ZHE L, GRS T =7 Ricf#isn T
WD AR, M IEE2 7Y T EIC 2 XV OFEMERE L AR — MIRY £
LD, TNHOHRY FLDHRENLHELNDEFFNEB OBUR & 4% O IE, #a
IEA/OES Annex IV ® Phase 2 L'/ R— K TEH IN TS LD & —ET 5,

4.2 FJFAEEBOHE

4.2.1 BEFPYOE—ELITL—F~ADER

WA O EEBEO X — 7 L — F~OE 2T, MREERBICB N TRbHE
ODREWEHEEE Th 5, Wi EEEOREL TN REX EER>TEHELEO T, WE
ORI CEFI SR L, FEEBEORMNRZENCREL KET I EnBEsnT
W5,

BUfEE CIT, BEMREIN DML, &, WSICEAL T, 15 boWwidvhaiT
LA O THEZRIIMER I LTV, BFREOERIL, HREOLDIZINZA T, F—E 7
L— RJE Y DAY OITEOBIZRIZE N TV D, HZECX —E UV EY OB OITE %
BT 272012, BER-CHERER 260 U2l 2 BlilEEm 2 AV o LER S DAY, WK
DPENDEN =0, FEICBHZITY Z L EREECTH D, ¥ —v 7 L— KL Of%E % T
TOHBMEET LV HLD, ZROHDET NVIIREDOT T VA EZHELTL DO THY, THlFE
BaMH T A B, FRNIEE TREE L2200 U2 S 2w, UL, [EheE, ki, HEeE
EEe X —E 7 L— RED OB OITEINRE ST\ 5, SEETE CYE LB O1TH)
ZEBENICENT 2 Z &%, #EEROREICB N THEMTH S,

4.2.2 KPEOFE

L, WHICEBWT, 256, HSrITE, FAORE, e, Bl o TE ZF
RT 5, ESMNEDL I RFERML, £LFERT 0L, FARKEIREEIC L > TR
725, )R B S E SO R E DS BBIR K P AT D & VR L, M, VR,
7T AT EQEOITENNEALT Hvh LR, KB EORAENE, B OiTEIOZE{RIC
MZT, EENREELH 2 206 L, BE#ENREFIL, & 230 T, R
TIER VR~ OEE, RO DMBEN TOEK AT VO, ME~OME/R L
WET OND, &5, [BE, EHEY OO EFEDHR TR, KPERD B ORBELAKHE
JEA~DEA R EOITEIN R L BEZ 20 L/,

IJEIR S ORI E S REEA LS A, B8 LT DI /5 B E oMl R B IEE b D
OIS VRN TOR D L DI85 T D, ZHEOKFFITHT 28O RIGD

14



BT, FEWNETH D, HEOREROKPEICLDWINREELTEOL(LS, AF
ROEDTHLINE I DEMDIZOITIE, SORDERPMLETH D, WHHEHFLTRET RLF
—HEEN S OKPFFHRT =2 DI L A ENE, 1 EOIEENS OKFELFRLIZHDOTH
%o BEIEDIEEPRE SNIZHE ORI E LM D120, KhEoHhz L
BOEDLZLICL - TTHTE 228, EEAEDOEEM Y OERITIZE A LTHA TV,

423 IRILF—ORYHLOEE

WIR, W7e E1X, EOEECR ATRENEIC L o THEARER TH 5, WEHA T
VX —IEE OFE L, FEEE Y ORI O Y — o 2 EEE 5000 Ll £z,
BARRCPRALD 73 Z — o DEARIE, HEREM) O o3 A7 oMk 2 20 S 2 WRetE N b 5, WA
AR XL X —EEE OB EE B BIE THIUL, WALCHEIROZ L Z G 5 2 & XN #
Thod, LnL, Z OEEBPTRONIGAETR, RHEORE & &b IZEIRPIAE(LT
L0 LIL7eWy,

WBEEANRECD AL —EEICLD XL X —0RY H LOWIR, hoZ{bicBE+5
FEERIAF TR TR D T 720, < OBUEET AR SN TEERN, 1ZEAEOHEET v
1%, BEOKRBEICERAZENZLDOTH Y, HREWERHIESCKEDE(LD K 5 IR REEREIC
BRZEVTEEE T VTR, EEEE T VI L 2R R EREET 5 72 D FEf
W7 — 2NV ETH L0, BIEIRGET — N ARE L TRY, BEET VORI HHIR S U
TW5,

4.2.4 EAEEYOEL - AEMNR

WPEFAFRET RV X — B OBRBIZL T, REHR, ¥—7 ), ¥—E 7 L — RED
ATENEIRIC N % C, EHRXOEEE, 7o —Ze EEM S, BAEYMOA BN ELT 5,
[FERIS, YMEIE BICERE STz, &2 WK RIS ERE S DA ATRE = R L X —2E & O 17 1E
%, AREAEMOWBEDREROLERH D, 2O LIk -T, ASCEAEYHOITES
LRGN ELT 200 L,

JEAABMOZBAENBH SN TWAEFIE LT, MHMEDREEORERICEI SN0
WD, WEOREOREL, WER/AEMRI R —EEOKEIZLS2ZE O TR
T, "% 525D ThbH, WHERERRE RV — 2@ S IHE R T TR0
STWRWN, BHCAEREEE LTSRN EARENTWD N LOMEESS, fthoiieE
E(ETHOOEEMOWBEDR LD D ETRIND,

15



5. BhYIc

Kﬁn%ééfﬂ F PR T L X — iR O BB R BT 2 B D ROR O Je it 7e
iz L Ea—1L, TRV OEREZEMIFIESHTA K74 L OBRIZONT
AL, &5, FEAFMEEICH LT, #EFE FEGER BRFEECONTE
aYxs TR ED, fHMBEEATOBIRZ IS5 L &I, A% OFARREE A L7,
B O RLETOMESCHEDORER, WMEBMO X —v 7 L — R~DOEENBIHI S
BRI &, KPP FOFTIERHNL LoD Z L Y, FEApRETAREE (2%
TLHMENDLTOH/LND KD ﬁotobﬂbﬁﬂa-%ﬁﬁ%ibb®&&%mm%
DEAY, FHEIEENSZHERE SNTGEORERE, FEARARENRL N, 5%, FHHEET
®£ﬁiﬁmkbﬁf,%miﬁﬁf®ﬁﬁ%%bf IO DORIAREEHE 2O LT
WL ZEREEND,

16



23 R

1) Copping, A., Hanna, L., Whiting, J., Geerlofs, S., Grear, M., Blake, K., Coffey,
A., Massaua, M., Brown-Saracino, J., Battey, H. Environmental Effects of
Marine Energy Development around the World: Annex IV Final Report.
Report by Pacific Northwest National Laboratory (PNNL). pp 96, 2013.

2) Copping, A., Sather, N., Hanna, L., Whiting, J., Zydlewski, G., Staines, G., Gill,
A., Hutchison, 1., O'Hagan, A., Simas, T., Bald, J., Sparling, C., Wood, J.,
Masden, E. Annex IV 2016 State of the Science Report: Environmental Effects
of Marine Renewable Energy Development Around the World. pp 224, 2016.

3) Brian Polagye, Brie Van Cleve, Andrea Copping, and Keith Kirkendall:
Environmental effects of tidal energy development, NOAA Technical
Memorandum NMFS F/SPO-16, 2010

4) MNTATEBOENKPER G o & — HIERIRIR(L & S 272, pRkiLEESE, 2009

5) Scot C. Doney: {EERRME(LDOEE, B A = 2%k, 6 A5, pp.50-59, 2006

6) OSPAR Commission: Assessment of climate change mitigation and adaptation,
Monitoring and Assessment Series, 2009

7) OSPAR Commission: Assessment of the environmental impact of offshore
wind-farms, Biodiversity Series, 2008

8) Edward P. Myers, Donald E. Hoss, Walter M. Matsumoto, David S. Peters,
Michael P. Seki, Richard N. Uchida, John D. Ditmars, Robert A. Paddock: The
potential impact of ocean thermal energy conversion (OTEC) on fisheries,
NOAA Technical Report NMFS 40, 1986

9) George W. Boehlert, Gregory R. McMurray, and Cathryn E. Tortorici:
Ecological effects of wave energy development in the Pacific Northwest, NOAA
Technical Memorandum NMFS-F/SPO-92, 2007

10) Simas T., Moura A., Batty R., Wilson B., Thompson D., Lonergan M., Norris
dJ.t Equitable testing and evaluation of marine energy extraction devices in
terms of performance, cost and environmental impact, Deliverable D6.3.2,
Uncertainties and road map, 2010

11) OSPAR Commission: Assessment of the environmental impact of cables,
Biodiversity Series, 2009

12) Fisher C., Slater M.: Effects of electromagnetic fields on marine species: A
literature review, OregonWaveEnergy Trust, 2010

13) Gill A. B., Bartlett M.: Literature review on the potential effects of
electromagnetic fields and subsea noise from marine renewable energy
developments on Atlantic salmon, sea trout and European eel, Scottish
Natural Heritage Commissioned Report No.401, 2010

14) OSPAR Commission: Assessment of the environmental impact of underwater
noise, Biodiversity Series, 2009

15) Koller J., Koppel J., Peters W.: Offshore wind energy: Research on
environmental impacts, Splinger, 2006

16) IsEFH S, JIMER, BILERC  AEOFERA, fE24E4H, 1998

17) Junbo Zhang, Daisuke Kitazawa, Sayuri Taya, Yoichi Mizukami: Impact
assessment of marine current turbines on fish behavior by experimental
approach based on similarity law. Journal of Marine Science and Technology

17



(in press), 2017

18) Wilde P., Sandusky J., Jassby A.: Assessment and control of OTEC ecological
impact, U.S. DOE Environmental Control Symposium, Washington DC, 1978

19) Quinby-Hunt M. S., Wilde P., Dengler A. T.: Potential environmental impacts
of open-cycle thermal energy conversion. Environ Impact Assess Rev 6, 77-93,
1986

20) NOAA (2010): Ocean thermal energy conversion, Assessing potential physical,
chemical, and biological impacts and risks

18



