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Summary

This is a consortium project that has been consigned by the Ministry of the Environment
to demonstrate the largest 2 MW class tidal power generator in Japan at Naruseto off
the coast of Goto City, Nagasaki prefecture.

The consortium consists of Kyuden Mirai Energy, Nippon Steel Sumikin Engineering,
Nagasaki Marine Industry Cluster Promotion Association and Openhydro Technology
Japan.

The purpose of this project is to promptly put into practical use, a tidal power
generation system which has low environmental impact and which will operate seamlessly
in Japan’ s particular weather and oceanic conditions

The project period is scheduled for fiscal 2016 to 2019. The main activities in fiscal
2017 are as follows.

(1) Investigation of the site for turbine and cables, biofouling

(2) Consultation on acquisition of license

(3) Engineering of the tidal generator system

(4) Initial procurement of components and parts of the tidal generator system

(5) Tidal flow simulation

(6) Communication with local stakeholders

The consortium gained the understanding and cooperation of the local stakeholders
in FY 2017, carried out the site, biofouling surveys and decided on the site for turbine
system installation.

In addition, the consortium has engineered the turbine generator, begun detailed
design of the foundation structure, the installation of the subsea and land cables,
and is developing the installation method for the turbine system.

The ClassNK’s certification, grid interconnection, consultation on construction plan
approval were undertaken and procurement of parts and assemblies of the turbine
system will continue.

This project is a collaborative project between the Ministry of the Environment (MOE)
and the Ministry of Economy, Trade and Industry (METI). At the Development Study
Meeting, the consortium made a report on progress to and received advice from the

experts, MOE and METI on the project.



1. BEEKOBW

A ENTHEMARE S AR R R 6 L& WO WEEETH Y | MEEFAE R R L ¥ —
ICOWTKERRT Y VERLTND, 2O, BEFREMRET RLX—DFEAL
X, FAETFTRET RLX — DA BYLR & = 2L X — i CO, HEEDHI & Hits L, HiEk
R R 2L L T T2 OICEEARRMA TH D, TOPTHMITHIEEITRE R
ﬁ%ﬁkiﬁﬁw—ﬁ@ﬁWﬁ%%okﬁWﬁ’iw EEZB L CRE LI BENTE

LHEHANTHLZ 00, TPEOUHBIZHE LB N AT AEfELT 52 & NE
mLEZDND,

ARG RIS TR B R IZ B0 T 2MW D KB 2 iR 8 > AT A D
FIEEITV, ENOKER, SR LI BRE~OAR MR E S A7 L% 5414
WCEAET 22 E2AMNET D, AEEICONTITHTERE OB L5 LT, R
WSS OSTETIAE 2 Bk U, SEMRKE O QRS MBI - R — 7 L ORI
Fh. FEEMR %®MIE&%@%€ﬁ_owf KR =T T E LT,

Fo. FEEREICLERFEGERG, RAOER, LHEFHER A OBF TR X 2OV TR
TREER & Ois & Lwto



2. ZAEBONE
2. 1. ZFEEB O EHAH]

FHEBOAMERE 2, AFHEETIL, LERALVWZFU—HEH, HASKES
T V=T Y U RS, FREIREANEENEAN RIREPEE Y 7 A X — B s
F—=T A Ru T/ a — s Dy NURRASHNE R Y =T AITED | 3
BHEEE, = V=T VIRt HOtEEER, A — D —BEEIGHEETW RN S THE
FAEFRE= R L — DO EAICINT 72 2MW B B B S A 7 LFEGEHE 3 2 HEET 5 5 0
Thsd (M 21-1),

B, WNKRFROEBGRENSTHRS S 2 —3a v, BEV AT A~DEYNESE
IZOWT, 7 RS REZITREEAHEL TN D,

S ...
e v RIRE
TUNIRZE, Rl R Ministry of the Environment @ 2, 5 (\TF o —
(7°0Y" 19h94-Y" %-)

BHSNTFS— HERES RIBBFER)IFTA- F—Fon4ro-

= RSty d) %) R ERES FHIOS— Ty

(REHERE) (I =) (hTEER) (A—h—)
FEESME BT D5 FEEE TN BT DL Mg & o4 BRER L FEEMAMRICBIT 2558
PRAFE R I B A AR FEERE O E BT AT OFRFNZ B3 A AF5E PRAFE R I B A TSR

1ED 1ED 1ED 1ED
X 2.1-1 AEZEFOEHEAFHI

2.2. ¥BNE

AREFEEGIL, P26 F 7 A GROWEBORAN FB R R) . MEHRAETREZ X
—FERET 4 —L R ISEE S AT, KRR LS TP AR B TS C 2MW R D IR 72 ik
HEAT LDOEIEEZITI DO TH D,

IR BB OF A - WA RIEZ . AT 50 EEJICICHT 2B =2 A MEEZ HEL .
2030 A O K B2 350N T, FEEE HAM 36 M/KWh, % iE = X | 56.5 77 1/KWh o H R %
RELTWD, AEFEFETIE, BEMEERICMITEE T2 L& LTRY, F
% 29 EFE D BARMIEK X, LTO LR THD,

(1) HEREICETHIEE

O REWHERICBTAEEFRE
R LI E VBB AL Tl S o BEMR EN, 7—7 L b— RO Znb
D BRI G RICIBWN T, BE L AFITBIT 2 LEAIOBNMRAE L FEhiT 5,




@ BWREARMOERICET 7 REFZEFMFIEOR Y #D

At S5 O B R X OB BRI B 1 D /A DT — 2 IS & WS
PROBIE T4 K OERR T2 1T DBREICAR D BET N E FIHICOWTIRY #E 5,
® AEMERE

FEEME L O OIEMEE ORGSO LB R BB E ST 5 AW A
HEFET D,
@ BIRET ORI

EREUSA OB EICAR D BRIES (REE, L 2iES) 2L, BIfRE
AT & Dk, £ ORIIRDLUS OV THY ##D 5,

(2) RGBT 2%
O HREHORIERE
R EWROWG RIS E | WU RGBS TS Z &2 T, (—)
H AW s & 5 S0 & Wik 21TV AR ISR GRS G REE 2 IG5 5,
@ RFERGOHENR
B AT LOHFRORE AR L, T8 SEMHERICIR D RRERHT Z T A R
TA v HBIHESE BHSH L i L RMER AT D,
@ LIEEEFRFORSG
BFEBATIEESDOFEAVEIZ DWW T, T E S AT LT 2 B ER BT e 23
KEMTHL Z 2B E 2, HEINEERAICEAT2E X OB Bl AR A
REDVERL, ﬁ%wmﬁﬁ&ww*“_omfﬁﬁﬁ¥é&% L. SFEDZ BIE
(R EEO THEERR AT 2 ST 2,

(3) B V=7V 7 ICETIIEE
O REMEREE OFRIRE
WM EHE S OFRA RS R L O, TERRAES ORI S | REVHK OS5
% 558 U 7= 5 B AR S O REMIRR B2 T 5,
@ WE - ELEr—7 VRO EEKREOFMEE
FREY AT AOMHKE, =T b— MRS X BE - LAy —7 L oftkE (R
FEETe) IOV TCHEMERGH A LT 5, Fio, M EEKE & O O EfRHAHIC
DWT MRk EH 2 F T 5,
©) BFEII?%&U\BEIJ“E’ DARED R
RREWEHEIC I T A RS A I L, A AT ke T 7k, LB TAM, 1R H
FEOMRRA T L, FEEMRE IR DA AR T D,
@ EEFHEGEORDN
BNERA OWREM., WEEORT 2B E 2, BEH NS OL M= REREE
B AT LD A OBERE L PR EE R - TR 5,

A



(4) REHZOREICETLIES
O REHEOHEHE (TCC) ORE

SRR A RIS A I OV SR O - M DI A SE T S D,
@ WEr—7INofE

WAEE D r— 7 VB THICANT, Ky — 7 VOREICETT 5,
@ kELEXKBREORR

WARFE DR FEERER OB IS, FRMIEEEE 2 ISR 2 RE T 5,

(5) #WRYIzl—va BT 3%%
HEMRELGITNEFICB T D RERmES M AR T 5720, WHIa2b—3T3
> 7 s FLUENT ZH\W\WC, Wi ORIy R 2 b—ra v &2FEEL, 7—% # ST
DL lblo, BERLRNT L HIEEZMFT 5,

(6) HITERE L OWRICET 2EE
WHRIZ I D B FEMRAEIC OV TIE, FRNCHOTEIfRE 126 L C T8 A i 247\,
e BIfRE OFfR 2 157 ECHEET H, o, WME~ORBEINT 5720, HisoH
RE O AR08 6 BRIEWHEJEC T B a2 FE T 5,
HEHRORBIZOWTHITCERE OB EZG L7720, EAKBEDaI 2= —
2 UIREZGE U, IR LI L OB B LA OV TTRRT S,



3. REREICEHTHER

3. 1. REWRICBIT2EERAE

3.1.1. r—7 A N— FRUOREMREMNEBEORE

(1) REME

AT TIE, W%ﬁ# TN— N ERET HTDIT, BEETEDOWIE S —7 v

— M EOIEERAE., RO O DL, é'ﬁﬁﬁliﬁ%@ﬁﬁ—éﬂil;/l/“— A OR, Hit
T e R P ) A @ﬁﬂﬁﬁ%%%btoit AR I, WU AR R R
EREAT L D ERAR A > b E TORPANTHEbE L 72,

(2) PAEAE
O r—7nrnr—4%
r—7n— b &K 3.1-1 10577,

LP
;‘
v
A

e AC1
< WRREEH ) .
, r'A’cz

13

By
| _SAC3
ACS
_--*Acs

Cs
"7 ce

3.1-1 5—JJLIL—+k

AC?




© FRE™EH

=7 — FOPFEHA Z#E 3111 L, FOHAEZK R LS OZEK 3121

NS
= 3.1-1 5—TJ)LIL— b EDOEEEE
HH AN H
AT BiRE (B A4iRE) . wEmyl
B D e 7 0 ) 55 e
Fffid
B Y IR AR A SRV — M | Vo o F R L— b
whmED | ’ . .
AT :Xﬂi
#w30m £ T —H =Tz NEHE E YR . R
BATAG 7J<{7t< m ‘7%‘ Y jd‘%i( 193] % ERE &)
) . %E%I‘/iﬁ%ff\ it =
EKHE®D JKIE 40m LLEOHFE B ERE (B 4 -
12E
/9 40 J/ @/g' tﬁ i 7 SN E 1%
ROVHIHEG JKIE 40m LIED SRR T i 38 36 B — M
h ]‘%wu N (ROVXTIL'H?E'/
. KFr—T T a A > MLEERA Ta A v NERO R H
ROV*3i&E® _
(ROV*#RE2) DR

$<ROV & % Remotely Operated Vehicle D& T, EIFEIETE KPRy N THD,

JEe,
%Eﬁﬂ©//)
ke —FnP a4 s
v MMUB MR
(ROViEF2)

FAAETH D
HRHTOERER®E (27 AR5
R Y R

%Hl}_rmagﬁﬁ (B 7 FHRie)
H R I R fERE

AAAEAG
AGRAOM LUR 0 2 18R B
TErESR, BB — FHESD.
(ROViGRE

AEEIOmEAFE OW J 25k (AR
Maxlm) EEOZED S o H TR
ELES)

AT H @D
TR EEAOmELTE DI H tHATE
(5 i)

AC7

3.1-2 #—JJ)ILIL— FERAER




@ WEIRE

=T N — hOPHEEB £ 3.1-2 [TRT,

#* 3.1-2

HEIRE

=

20174

IHH /R

68 |7H

8H

9H

104

114

128

ABTEEO

RABEERHQ

ABEEEHG

FABER®

AEEEG

AEEEH®

FAEHEHAOITERREICLD, 44

BETOTETHD,

@ FREGE

KFAED r—T L — N ORIEE T 1,500m UL Ed v | ks & 72 235 LP 7225
TR ERREEPTE COREIXE L bRk~ E BB (T 27207 Tl KR,

W, BREE, FEFICEAERE LD, BT &I LIciE s B Lz,

&Ik # 3.1-83 1257,

FHE L TWEFAEITHKR T LW iawy, F72,
HHGIZOWT ., ) 2018 45 1 HICHHE AT O TE Th o722, 2018 4E 2 H HIfE,
HEREIC L AENEAL TR, 20D, HEEHG & G)IE 2018 4 4 A LIKICH




& 3.1-3

R —z &k %22

EBAKHEOEMEDEERE (B7 4
ki) . WEHMIRHIR MR £ 7, il
U TR RPN A, EREr— b
MR A Z B9 2 iR G5 - Bk
% % it

Bk tlo LB KHEAE

EKTAE@KE 30m £ TO Y 4 —HF —
Voxoy NEERA. BKHAEOKE
40m DL OMRE B A (B 7 AR
% Tt

KPR 7 — 2 — KA

@R D 7KIR 40m LLE OVEIE H 5k
& (BT A RE) & %M

ROV (2 L %5f&

B/KIZE 40m LA O AERRS T K O
T/ — h O
®KFHr—T T a A MiEOHE
ik

10



(3) HAERER
D LP OEAIDES R
MR 7 1w 7 13E REOBMIC X W iRET 28NN H D72, F OfEPH Z [FRE L 72,

o, Vo TRERAREMICHEDO RV L — P E2BRE Lz, LP AT LY HlEnid s
AT END (FE 1), £72 . LP fHL XV 15m #8 E THRBREFEET 5 (5H 2),
ZEBE RO FH 5m ARE L, B (FHE3) DR TE 2, TOMAR KL 3.1-3 TR
B

BHE 2

3.1-3 LP A LHADEE R

11



@ BHDOESEH D ACL
Z#E LD ACL ECIEY v IR AR (FE 1) ITEEBORWREOL— M
BE LT, £72. BHAEPD ACL TR U —F—V = v MEERHEZ F L 7G5
(B 2), ZEEHE15 80m OIS S ACL (BHE 3) £ TlEr— 7 ANHEFETH
LW nolc, UL EORERREEZK 3.1-4 1277,

P AT HE

|
sl

|
i
|
i
i
iy | A
Ly
ﬁ-f./ V \k-:-‘.‘:'-'

HFH3

HFH2

3.1-4 ZEEtmh o ACT

® AC1 75 AC2
ACl XY AC2 |Z[a17»> T 80m L % T 100 cn A L OHEW 3 feRE (BEE 1) T& 57
D —T IR ATRE TH D, VA —F —T = v MEEREICL Y ACL 205 100m it
T EBZ TENLL RIZERE N O FIC PR (BHE 2) ks, BHE 3% AC2 fHiT
OWIRFTEIT /e 5, AR ZK 3.1-5 17T,

3.1-5 AC1 A5 AC2

12



@ AC2 75 AC3
AC2 725 AC3 £ TO/— h BIZKRE Zedinf, EROM LWARREITES, MiER<
TN EREICHET D 2 ENARETH H,AC2 526 AC3 27> T 113m(FHE 1)
TAIEIM ZFHAIL, ZOMELY U —F—Vx v MK D EEREREN T 5,
Z OPAER R 2 3.1-6 [T T,

30mEAR

HFHE1

3.1-6  AC2 A5 AC3

® AC3 H b AC4
AC3 725 AC4 £TDO/N— b BIZKRE iR, RO LW EEREIZZ2V, AC3 D
ACA4 (21 7>> T 250m 14T TAKEE 40m Z5HH (BEE 1), ZTORERBEELX 3.1-7 IR

B
i
|
i
i
|
[
}V : bR R |

HFHE 1

3.1-7 AC3 5> AC4

13



® AC4 25 AC5
AC4 775 AC5 £ TONL— bk RIC K& i, EIROM LWV EREITELS | 2BET

B ShTng (R 1), TOREREZX 3.1-8 1277,

il

1
V5 AC

3.1-8 AC4

b=

@ AC5 55 AC6
AC5 705 AC6 £ TO/L— b BIZ K& Zplinf, EROWM LW ERREITES, 2E T
I TnWaL—k (BE 1) CTREE 2> T DML ERTE 5, TOMREMREE
3.1-9 TR d,

HFHE1

3.1-9 AC5 A5 AC6

14



AC6 2>5 ACT
AC6 705 AC7 £ TO/NL— b EIZRKRE M54, EIROB LW EBEEIT
EEnTnWs (BE 1), ZOHEREA X 3.1-10 (ZRT

o
e
i
A

AC5

. .
. Ach11621m
B \\ / ._v'._.‘l.-_ e v Nl - e - l
74\ " AC6 | 1088.6m — {2
I - |
[ : B )

FHE1
3.1-10 AC6 5 ACT

(4) ABRBROMETE
ZSEWF OKRGBRIIAOKIERBIC 20 LT ORNRLS EABEEE-ED
K& B (FH 3.1-1) Lo THTFEL D, ZOWEK TOBEFITZEL<
KT 2,
ZD7H, 20T FERETTTEL TWeiid4, 2018 4F2 HIF A THKR T2 MR T
Xpotz, K 3111 OFEL— hERT,

BEE 3. 1-1 A, M RFELIRBHEF

15



T I

ACTH L ERAEEBHE L T \
SER IR, R L+ AC1
— FEEER,  (ROVIRR _,-"
yAC2

o "/JQ’L 5 ’a"

Eﬂﬁl}lH@ ‘ ",'ACS

KR —7aA o

v MIBHIEREE .K___.;{a

55 S
(ROVIRA ACT *AC6

3.1-11 ZRYDHFEEIL—F

16




3.1.2.
(1)

(2)

(3)

HITTH A - WA X = 2 —RFTO 72D OUBRFHE
H#

METICRRIE S DI EMRR (T A AR, B —T7 V) BRE LR

DWEGPETREE N L D 7o TV DDA IHE L. 7 OWEEE BRI S Mt
S YA E X = o — DR EIT D,

- TS AR A R (L T 2 AT O M O IR IR O 2 £ 7 ) & TR

L. HOCH P EIE A = 2 —DORE 2 Z A ERT 5,

FHEDIEE

- LHFTDO T — T VBT EN— R OT A ARRE T E & T O 1B IR

Gk

- LERTO 7 — 7 VBGER T ESL B O AW RAF K O EE RGO T2 0 Dk

B PRBRTTA

IR A = 2 —REO 723D O i TR S SR R O I R IR ER BT A (T e

55 D EREFHIA)

AT

TEBRET IR AT T RC O A T 1A THEM L7,

= S N B 7 &

- ROV(KHZFREAE ©— 7 /) L D
C R =T kB e
CKE - KIRFHE

REE R OHITTO A~ T Y T

17



(4) HRERE

O IFFIDTr—7NVERTEN— FROT A ZRE T EEITTILORERTRRERR

- A A

=T NVEERTEN— ALK OT A A

# 3.1-4 TR T,

BB Y 8 T O KA A RE 2 LU T O

= 3.1-4 FEBRK

S A
SRk 294EE (5H |64 | 7TH | 8H | 9AH |10 [11H|12A | 1H | 2A
TE B 3A |48 (18 | 1A - - 40 | 18 - -

AT

JKIE 40m F TIREK LI X DEKIAE Z IS TV, KIBAOmEBZ D7 —7 Vi
BT EN— METII KT EREEREE— 27 LWROV) 2 LT,

AT iEE LT OF 3.1-5 187,

* 3.1-5

BESH

N N o N P B &

JKIE 40m UL £ T OO B A KO,
TE - Bl Oy

ROV | K B 5A4E

K A0m LURD ir — 7 VEER T ENL— bk |k
OHIFEAHIE K O, M DR

18




- AT

b — T VEGRR E v — ME OB SE R IR BRI A O S A [ T M OVKIR 40m D7
A ARRE T EH T OFHAEAT & X 3.1-12 (TR,

o, WEEFTORNEZ R 3.1-6 IT5RT,

A &P VISES JEE
LP-AC1 0~11m RSt N = N
AC1-AC2 11~19m W, A
AC2-AC3 19~36m W, #ha
AC3-AC4 36~45m N
AC5-AC6 45~46m 7=
ACT 47m 7=
TD Qi3 EEFERR T 1 H) 40m e}

3.1-12 FRAEEF

51 : Google =~ (https://www. google. co. jp/maps/)

19


https://www.google.co.jp/maps/

x 3.1-6 FAEBEAMKREEE

LP-AC1 ACI-AC2

AC2-AC3 AC3-AC4

AC5-AC6 AC7

JKIE A0m T /3 A ARRIE T EH




g ESUEES
IR A HLRED IS WV THERS S Vo U, B, e tEi 2 LT IORT,

= 3.1-71 FEMSBITHERESIN-AEHE - BEE - Z8EEY
R T T A R EERIEEW (F E4Y)
LP-AC1 ARRANA 77w/l Hrae A AXI

FRTYHEA HIA)Y ~NTGATIH | TEHA

TAVA D v h=r4% I THATHA

A=t WXV sa I 47

BT NF =Y xA

AT

AC1-AC2 | T7AUA D zowa /)y X

~ XA HIAAJY b hZTH

BT NF sEIN NTAUVE

¥l L

N A=t

VA=V u=1

7 =A
AC2-AC3 A P xEEf) 7 a3 )b NTAUTH AT

~ XA Zom )Y TIVFE

ARXRAKA FHIN TR

BT NF KT U v=FTX

LR Aa

AC3-AC4 | AV F(E£) 17

~ XA

ARXRAHA
AC5-AC6 7T THA

X UNH THTHEA

A HA =YxA

o XA

ARXRAHA

B F1 ) NEA

T N

o ha=t
ACT7 Ty = £ F

T HNH

E Ak A

XK
TD A HA THEA
W ER | 7N THATHEA
RIETER | hH A =Y xA

ARRAZA 47

21




& 3.1-8 7T—TILERFEL— FRUTNARRETFE

BERTHEDIER AL

]

1%

Parapristipoma trilineatum

T HINH

Epinephelus fasciatus

Sebastiscus marmoratus

Py . B

~HA

Pagrus major

71T INF

Stephanolepis cirrhifer

AR XK A

Chromis notatus notatus

AT

Girella punctata Gray

Frha

Spratelloides gracilis

XA

Epinephelus akaara

s

TEA

Calotomus japonicus

7 A

Dasyatis akajei

v

XrFx I KA
Chaetodontoplus
septentrionalis

=T A
Prionurus scalprum
Valenciennes

==

Diagramma picta

22




® IEHEROF—TNVEFLLEYEOEMRGER REEREEILO D OREEIRR
BERE

=T VR ST 0 EB(ACL-LP)IZ BT D AW AT 7 b NS B IR A %
Eh L7,

o EOREl R
r— 7 VGRS D EB(ACL-LP) & OV AV COFAE H IR 2 LU o &
3.1-9 [ZR T,

* 3.1-9 FEBR
F2Hi A
Wk 204K | 5 | 6A | 7TH | 8H |98 |10A |11 A |12A| 1A | 2H

A H - 2H | 7H |28 |50 | 1H - - - -

- Ak
WA £ EMRERORRMAZ (T 5 2410, IEEIRELO D07+
Y A BRI (A 5 ) DI H OB A AT > T
AR DT 0% 3110 (25T,
% 3.1-10 BEAHE

N N o N P B &

gn ./ WAL 86 R, o — 7 VRV —
MIREINLTWD T AV A B PEINRD A
BB L O, BE - Bl Ok

K — 1z X 2 ZERiAE

EAGRASATE ORI "R,
EKRAERF OB, 7 A4V A T PEIRIR DR
& A DL

23




FERM AL TOER 312 L 5HE 3.1-3137R-7,

BEH 3.1-2 7AVA HERRAERSR 1

BE 3.1-3 7H VA HERKAERIKR 2

24



- AR T
=T VST 1 FR(ACL-LP) R OV / T DR 35 1 2 U S R IR B BT A 2
Fia L F O 3.1-13 125,

St. AL i S EH
— 7N D
| Tk 0~11m Sl NECNE
LP-AC1 [#
g/ AR =
) 12-14m .
T AV A T EEFIIR
g0/ HFE A =
3 6-12m .
T AV A T EESIIR

3.1-13 RZER

25



- AR

=7 VGRS B D E(ACL-LP) D AEMIRAFFEIX EICA~T A UV Z EFF I M HD
¥, ZLC, YIA MIFUyFY 7 eHWEL WL I~/ IThoTe, £2. &
J RIS B 2 i EENERIER A 21T, MR T A, EE, B
WA EFR 3.1-11 1R,

—J7. & AL, REITEERGFEEAIZBWT, T U A I DOEINR
DERBENFEREINTZDOT, ZORWHEEIT 72, T U A DFEINR ORI A %
# 3.1-13 TR,

* 3.1-11 FAEHMARDITHERIN-ARE - B2 - E_BEHY
AT % P o EHA e EERIEEW (F E4Y)
LP-AC1 ARXAHA 7rwuY HraE A AR
KT HA HAAIY ~NTATY | TEA
v TATEA
E k=Y I A7
hxXr /Y rmIn =WHA
AT
g AL | TAVA D v hx 7 A )
181 v 7~ () FH I =Y xA
V% FIAY
A KA HxXT U
AVTxXEA Y%
S oAV
AU
Frgo
T INF
T AT FHA
JaRvA T
T RAA EF
¢ M| TAVAD [ aV )
181 T TxXT U
T <A A
< XA /A=A
JaRvA TS ANE=E
Sl =1 v k=74
F1 T NF v
L (5 44) A )L
XTI A

26



x 3.1-12 i/ ARADBEEEAR

EN T I~ A AT HXHA sakRy A EF
Apogon semilineatus Sphyraena pinguis Oplegnathus Ostorhinchus notatus
Temminck and Gunther punctatus
Schlegel

A AKX LY () THA A7
Kyphosus vaigiensis Scombrops boops Calotomus japonicus Choerodon azurio

x 3.1-13 &/ HEADBEDOT A ) A hENKDIRNR

PEINIREXEE % (6 H 4 A) T AV A T DEEINIRDL PEET(TH 1 H)

27



@ WEIHA A =2 —BRNOTD OHRBEEFEBREARORELRRERE GREE
%o DERRRE)
SRR W I R IR OIS BRI, e b ONTAT & R 2R B B LA A
EOWFEGIERERE 21T o 72,

- A H
BEEIRRERAE HRFZ LT OFK 3.1-14 1287

% 3.1-14 RAELR
F2Hi A
WRk204EE | 5 H |68 | 7TH | 8A | 9H |10 |11H|12A| 1A | 24

AT B 4% 7TH | 5H |8H | 2H | 5H |38 |50 |44 - -

L ECwIRS
TR BB H N CORE T EE TiRo#E 3.1-15 IR 7,

%= 3.1-16 FR|EAHE

N N o N P B &

FRAE T TO  HRHE L VT E - B

= /.
DHRE

K — 1z X B ZERiAE

KAV T DR . O T
12, BRI OIR, EKFHARF OB,
TS K & T D3 E

28



- A E T
R BB IR & e L& e, Pt 3.1-14 &3 3.1-16 127,

& >, Ot ' )
ED L"f; { \SZ:i}“%¢ dst.
WEP R i
\-\'if‘ (= e WO
ot g { *1‘LJSt18
3 T g8 "{:
{ !

o
F— ¥
Rt
Thag |- 9
. Qﬁﬁf{s}
64 R N
) S? > ey
; R — =T NVEER— R
é{j‘ };ﬂ‘w"‘v
2 KB O R

3.1-14 RBHEFHRRESEBHBEERN

29



* 3.1-16 HAEHER—E
St. A A T PIRYS JEE T BlER A
‘ . ( T YORI, A AKX
1| BiEs 5m . B EP—
‘ N ARXALA DFEIL, AT

2 | BRI 5m e} ey
3 | nEl A 5m =1 e, AUS

. » ARALA OFEFL, FEF
1| ERaA om - ROF. A AR, THA
5 | /hH 10m Fe) AV FrFA
6 | /NHIA R A 10-15m | 4, B ATF, FrFrA
7| i 10-15m | ., f ATF, FrFa, L AR
8 | fEHm 10-15m | 4. W AT, FEFI, A AR
9 | &/ AL 14m W, A ATF, FeF I, AYEER)
10| 788 5 10m Z=N=Y ADF, FrFa, THEA
11| ki 10m ==Y AUF THEA A AR
12| &5/ il 11m SO, Em D | TV AYVER), A VEA
13 | %= 5m i ARAHA
14 | EGEESMI | 28m [N LY (Ef), NHHE A VHA
15 | BEHGHE 5m 2 R TYHADOREN
16 | K5 5m b, o=, ARXABA RTIEA
17 | BRIRE 10m . AT, THEA
18 |/ 8 5m =1 ARXABA RTIEA

- AR

ZREWF 23T DI B R R O E G TRR R A 21T > 72,
SR B O B~ 18 B FT O KFAE ATV, A HRE, A R
ERT OBMEMEEMIIONWTBIEZTo72, TOME, AHMAELE L TLAYERD
RE7RBENE S 7 HALE & g im X2 U CRE BB RsMAl CRlsi T & 7o, 70,
B R D KIENERe (R o XU THRT T A, P A ) S HIITA RO e Y
FRU N ADERBRNZFE LTZR, TADICONTIT T OFAH A T
HEINTEIRINoT,
—J7. WA BT ORBENEMOEREM THDHA AR « THA - TAITZL
THUAER Y =8I, T TORHERSTEAES LI3HHEBET N TE
Too TOZEND, WIRIEEDOEFENTON D ZEW ML, BEMEAEY OB
DX BRI TH Y . KEGESA RN B 722 WIRGEREE IS 2 > Tz,

30




LY ORI EZ L FOER 3.1-4 L BEH 3.1-5 (2R 7,

FE 3.1-5 RBEMKENMIOLYDEN

31



(5) HUTHH - BELREA =2 —RFFDE5E

AREEOWIRIE ELINFERCOFEFEERIIZE S, KEWF O TITH, %%
iz X, BEELZOMWEEZEDETHEL ), LEESWMIAOND, ZOHANLS
EEEDOHTTIH « EILE A = 2 — RO 720 O THEATOWHITH A 217 - 72,

HoTHA R - WEELEA = 2 — DRETZAT O O A THIRIEET A 2 K ONEIEE ) 7
— 7NV E N LY DT OWHRIHE X, WAL T D1RERITE - Tl iR 2 1 EICR
B INDEEEGHRRENEO LD ICEAT HMNETEERBLETH LD, DT
BERRETHD, REETIILELELBE L CHEEROEEGREE 2 B AICHE
AT 2T,

S HITIE, BUROWERHEREE ) D EFEREOW LD/ O 0t - B2 Bk L T
A ZAT o7z, LHATOWHETHAE 21T > TR A TE 7 HMMPREIC O W THlET 2,

c B DA Y 2 —LZONT

HTCH - BELEA =2 — DR RERGF L, FEERICE DR EZ AL HE L0
DNERRFET 2 T2 OITIERAE BB\ TR COFRTEFEE 1T 5 BN H 5,

WHEOFRIERDP DK A = 2 —DOREBREEEZITOREOH D b DO EBEE L, WEHIC
WIKE) 7T — T NV ERET SA ADRKESNRIC, BEINTZWSODOPDA=a—
RETREZARER EHLIZEFEL TN 2 &ITh D,

FLRAREIR O EEVARAE 2 FhE L CR X CEX O ERFREN L L, EN
HIBLTWLHZ L Thote, Mt RL, A¥ELT LR L, WIREED B L, HIEREREE
HR L] OFEELHET HITITA = 2 —RETEFEO F MR Z EEGRREON L&
RO KRIZT HMER D D,

LUFICHC I « iERE A = 2 —Fto 7 n 27 v —%2[K 3.1-15 [TRT,

[ semm - mases = 2 — @076 2 )

LRI O T
[

A = = —Hii () ot

1l
1l

( J
[ )
| #==—tmt omskwnes |
L= ]
[ )

H29

I
A = = — it () OR RO RiE
Il

R D bOERIERUSE

H30

il
]

(iR (77314 & « r—7 1) OR[E]
..

[ e sz £ = 2 —ad o) omFE

T

3.1-15 Fot&x7o0—F

32



3.1.3. REFEIMOI-ODHENAE
ORFAAR VL ERR 27 4B O BT A HEE TR IC BV TEIRY £ & b B

=

Ml IEE A S LT, AL 28 FEOKT L ARITHNLA, FK 29 EEOFRZE L ZEFIC
B ZAT o7z, LUFICIRAERE & #2777,

(1) REHE
O REHR

AKFEICB T AREH S 2 3.1-16, FAEHMH A 3.1-17 12T,

iTE — (T3 [T —— T3
. Wi | wanr | @eur (3000 | Feir [ Eaar
* w1 | @ RN | W RN [hioh | @ Er | Re
5o | wanr [Eraar [sem | FRiC | I Hnr
w5 | wwnr | wreer [Reoh | wwnr [ wwn s
wE i | wowr [ weur 51 | wenr [mwrwur
£ % o
¥ 1 ] &%
F
#
4 F S
3 L)
]
=
]
a e T L E8
s
- e e mEE
1 ’
sts St6
#aa 2 .
a
ETLE]
e 4 St4 P %,
a ;
® 3 st 2 b
mer =
: LY
5t3
4 st1 =8 B2
x 2 & i =5
F ® ® = ’
A W 5t2 ® J
s 5t7 ’ﬁﬁf
4 [52] = \
s aer # - W FE8 )
] = it &
et [y
’ =
2x8 i ;
K
5 '
E " ﬁ‘\\ hiE ] i
! |
' 1
: | T \ =
0 05 1 2 ann i 2 L7
— Tkm ] e

X 3.1-16 FHAEMREK

BA W)
o E-2 3 i £33
@ ) 32° 50716.6” 128° 54'55.8"  32° 49'25.3" 128" 55'16.9"
- s L2 3 4903.9" 128 5525.5° 32 481257 128° 55'46.7
- 1B a2 SUSE 8 S04 3 ATST 12 55203
L L @ SUSLY 0 ST W TR0 1 466
Fa a 0 Ls 32° 50'47.57 128° 53°00.17 32 49'56.2° 128" 53'21.27
] . % e
) W 0
-.\ % 0 e
i -
i) W x
L ) ]
& BB ) \ %R
- ) )
e '\ i
Y i x Y § oEa ol
Y NoOoF % 4
#aa, W A W
% W L
% ‘.‘\ W
= b )
EE 2 ) Y %,
h h 5 5
W ]
B LY i
L Rums
W )
i
& W ) » 4
s ! b = =
| a 1 ®
x ) \
) & I
ol e ‘ |
ams
1 o
men
LT
os/uEn
A8
T
P05 1 2 3 =E ) T \
— K Naw L -

3.1-17 FHEAIRK

33



@

AL S i e 1

AR B DA SR 2% 3.1-17, X 3.1-18 I 7,

x 3.1-11 HEFRERERHEIRE

06 H16H |[MeemisliEans (&) [St. 7, St.8
() DKERA
777 b St. 1. St.2. St.5,
P - HEfFaR A
05H17H [KEHE
UhE) (222 b gl [St4
P - HELFFAT
05H20H [iflas A=Y i
. EP—— St.3. St.6
oot (R#) | - B
05H23H B St. 1. St.2. St.4.
(Fh ) m St. 5
FSFEA L1, L2, L3
05A24H i
06HOLH oo b () [St.7. St.8
(g@ﬂ)
065190 [, S
* 3.1-18 EFBEFHAETERIIE
08HO1H [MeemizllEais (%) [St.7. St.8
CUhED  DKEE
757 FBE St 2
UN - HEFRA
08H02H [AKEFA
U | FZr 7 B |St. 1, St.5
s
WA Yk
L
08H03H [KEHEAE
TR0 | (B#)  [ZZo 7 Prgik  [St.4
U - HEFA
Ve IUERA A (i) [St. 7
08HIOH [t oo .
i) WEPETLETE () |St. 7
08H 28 H
(thi) kA BY EHE
08H29H |BHERE AT ERIHR
(%\f%ﬁ)
)= N RN FU——
(i) VEEEN LA (WZS) [St. 7. St. 8

34




(2) FAEGR
O KEHRE
FEONKEGREIT R 2945 A 16 H .17 HIZ AT 72 B KEHREORE R~ FK 3.1-19
R,

x 3.1-19 FIRKERERR

i S YDA
pH DO COD SS
3 I e = -
W | A v | E |k | o | g | BB R 0 e w0 e
o Rorm | BdAHR A /a 3R HE
mEn W | @ | w | o weh) | %) | e | 610 | ) | wen) | o)
0.5 17.7 34.59 8.2 7.8 101. 4 0.8 0.3 1.1 <1 <0.2
St. 1 21.2 42.4 11.0 17.6 34.60 8.2 7.8 100. 4 1.2 0.2 1.1 1 <0.2
41.4 17.6 34. 59 8.2 7.8 100. 3 1.0 0.2 1.1 1 0.2
0.5 17.6 34.61 8.2 7.6 98.1 1.0 0.2 1.4 <1 <0.2
St.2 5.2 10.4 I 17.6 34. 60 8.2 7.6 98.5 1.1 0.2 1.1 <1 0.2
: 2104 o | 1T ~ ~ ~ ' ~ ~ : :
9.4 17.6 34.60 8.2 7.6 98. 4 1.0 0.2 1.2 <1 <0.2
0.5 17.4 34. 64 8.2 7.8 100. 1 0.8 0.3 1.1 <1 <0.2
St. 4 18.3 36.5 12.8 17.4 34.63 8.2 7.8 100. 0 1.9 0.2 1.0 <1 <0.2
35.5 17.4 34. 63 8.2 7.7 99.5 1.2 0.2 0.9 <1 <0.2
0.5 17.5 34.61 8.2 7.8 100. 2 1.1 0.2 1.1 <1 <0.2
St.5 19.7 39.3 11.8 17.5 34.61 8.2 7.8 100. 8 1.4 0.2 1.0 <1 <0.2
38.3 17.5 34.61 8.2 7.8 100.6 1.4 0.2 1.1 <1 <0.2

HEOKEMET VR 29F8 A 1 H, 2 H, 3 HIL T, EFREREDOR KL
# 3.1-20 lTR T,

x 3.1-20 EFKERERR

i B ARG
pH DO COD SS
W | kv | EWE |k B |E H iwi el | B | 200w %;g | W

A A (m) (m) (m) (©) (mg/L) (%) | (ug/L) | (FTU) [ (mg/L) | (mg/L) (%)
0.5 25.3 33.76 8.2 7.4 108.8 0.8 0.2 - - -
St. 1 21.6 43.2 14.0 24.0 33.88 8.2 7.1 103. 4 1.1 0.2 - - -
42.2 23.5 33.93 8.2 7.0 100. 2 0.7 0.2 - - -
0.5 25.6 33.74 8.3 7.7 115. 1 0.8 0.3 - - -
St.2 9.0 18.0 12.0 24.4 33.79 8.2 7.5 109. 5 1.9 0.3 - - -
17.0 24.3 33.81 8.2 7.4 107.7 3.8 3.5 - - -
0.5 27.7 33.70 8.2 6.9 105.7 0.4 0.3 - - -
St. 4 18.2 36.3 13.4 24.9 33.84 8.2 7.1 104.0 1.1 0.2 - - -
35. 3 24.1 33.91 8.2 6.9 100. 7 1.0 0.2 - - -
0.5 24.0 33.86 8.2 7.3 106. 2 1.2 0.2 - - -
St.5 16.8 33.5 13.5 24.3 33.82 8.2 7.5 108.7 1.4 0.2 - - -
32.5 25.8 33.66 8.2 7.7 114.3 0.4 0.2 - - -
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@ BMmrov7 bUREE

BRIZBT 2877 7 b &R ROME LR 3.1-21 177,

EEMEICBT 287 T 7 b OHBURKEIE 7,586~43,235 {EIEIM® TH Y |
St2 FETROZWRR Th o7z, £7o, FREICHAT EE TEEEDSZVMEIAIZSH D |
HBUVREEUE 23~37 FECTh o 7o, HBUTHI R B A% < | A HLAIZ 35T Nauplius
larva of Copepoda (7 =27 L4/ —7 U v AGE) BNELHBLLT,

= 3.1-21

gMISvU by

AERRME (FF)

n MR st.1 L@ st.1 FE n s st.2 b St.2 F@
LB 1 (3.3) 1 (3.3) S A 1 (4.3) 2 (8.3)
kBN 1 (3.3) 2 (6.7) kB 2 (8.7 2 (8.3)

HEAE | SR E 21 (70.0) 23 (16.7)| | msiREs | M2 B 16 (69.6) 17 (70.8)

0 | HFxEY 3 (10.0) 2 (6.7 () | FROY 1 (4.3 1 (4.2)
Z O i 4 (13.3) 2 (6.7 Z D fh 3 (13.0) 2 (8.3)
& it 30 (100.0) 30 (100.0) & il 23 (100.0) 24 (100.0)
S A B 229 (0. 8) 180 (1.2) S A B 190 (0. 4) 388 (1.6)

| BB 343 (1.1 270 (1.8) L AR T 761 (1.8) 388 (1.6)

ﬁﬁg i ) 25,490  (83.8) 13,230 (88.0) fm?f} i 2 B4 39,237 (90.8) 21,997 (89.5)

) T RE 3,314 (10.9) 1, 080 (7.2) ) TSR 2, 286 (5.3) 1,424 (5.8)
Z O fih 1,029 (3.4) 270 (1.8) Z O fh 761 (1.8) 388 (1.6)
A @t 30,405 (100.0) 15,030  (100.0) & & 43,235 (100.0) 24,585 (100.0)

Nauplius larva of Copepoda | Copepodite larva of 0ithona Nauplius larva of Copepoda | Copepodite larva of 0ithona
P i@ : (22.2) Hi 2B - (20.4) NP e B (32.2) |28y - (35.3)
P ‘5‘ i Lz | Copepodite larva of Paracalanus | Copepodite larva of Paracalanus . £7L B L. | Copepodite larva of 0ithona| Nauplius larva of Copepoda
IESEREE N onlmeem: o] | EEEREE pege o eun|meen: s
Copepodite larva of Oithona| Nauplius larva of Copepoda Copepodite larva of Paracalanus
LBy (19. 5) [fi 2 B (17.4) i S B - (14. 5)
TEL BRI, O OFEINN O BFIIRIAL LR (%) 2R, PEL BT, WARROTEINA O TIMAKIEE (%) 257,
712 70 BRI B ARG B LR 10% L EoFE 2GRl L7z, T2 A2 7 Y BUAR (LR (R BB L 32 10% LA _E oo Fli 2 il L 7.

. A st.4 b s.4 T e B st.5 L@ st.5 T
JFET 2 (5.4 P T 0 0.0 )
HRIREYY 2 (5.4) 2 (7.4) RIS 1 (3.6) ) 5.9)

HE R Sy 28 (75.7) 18 (66. D | mmimrs| fieoiw 24 (85.7) 22 (64.7)

0 | HREm 1 2.0 2 a9 @ [Hzew 1 (3.6 1 (L8
Z D A 4 (10.8) 3 (11 Z D 2 (7.1) 5  (14.7)

A &b 37 (100.0) 27 (100.0) A 28 (100.0) 31 (100.0)
SRR 200 (0.9) 82 (1.1) JEETY 0 (0. 0) 35 (0.5)
o |LERIEEY 600 (2.6) 247 (3.2) s 514 (2.2) 210 (2.9)

ng 12 B 20,300 (86.8) 6,794 (882 ﬂ(ﬁ{ﬁﬁ( ) 23,697 (90.7) 6,285 (82.9)

n) | EEHD 1,500 (6.4) 247 G2 [N | R 1,579 (6.0) 37 9.1
Z O 800 (3.4) 329 (4.3) Z O 288 (1.1) 316 (4.2)

& FF 23,400  (100. 0) 7,699  (100.0) & gk 26,138 (100.0) 7,586  (100.0)

Nauplius larva of Copepoda | Nauplius larva of Copepoda Nauplius larva of Copepoda | Copepodite larva of Paracalanus

NP HiR B - (26.9) |Hi 2B - (25.7) [T i B - (22.2) | 2 B - (21.3)

i WL | Copepodite larva of Paracalanus | copepodite larva of Paracalanus P £ M8 | Copepodite larva of Paracatanus | Nauplius larva of Copepoda
ESEIEE emen: cLofmrem: Lo | DUREEUER leagw . solmzesm: s
Copepodite larva of Oithona| Copepodite larva of 0ithona Copepodite larva of Oithona| Copepodite larva of 0ithona

Hi2 B (12.8) | Hi 28 - (16.6) By (11.0) |28 (16.7)

LB, RSO FEINN O E IR R (%) 2R,
TE2: 72 HBURE 138 R R IR 10% LU B oo Fl 4 Gl L7z,

LB, 8 AE O FRINN OB IR R (%) &7
T2 F2 A BRI AR AR B L 3 10% DA L 0 Fl 2 Gl L 72,
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BRIIBT28 77 7 b BB ROMELE 3.1-22 1ITRT,

HEFERECRT 28077 7 b OHBUAKEIL 9,125~41,176 fE{K/m’ TH Y |
TR LT EETEZVMERICH Y, MBI 26~52F i Ch-o7c, ZHETLIHE
BRICHTE B3 % < HIBL L T2 3, St.2 T Ttk O Vorticella spp. (7 U 7%

LVIBOEFE) NEL HB L,

®3.1-22 8IS0 FURERRBE (EF)

Higx

HhA

VEL: HBUE, R OFRIMN ORI R (%) Z2R7,
752 327 HHBURR 308 AOBGRLAR LE 3610 % DAL O Fi 2 Ll L 72,

A st.1 Ef@ st.1 TR& A st.2 L@ st.2 TRB
JREB 2 (4. 1) 2 (3.8) JFEB 2 (5.9) 3 (11.5)
B 4 (8.2) 3 (5.8) [y kY] 3 (8.8) 2 (7.7)
HE R | H B 30  (61.2) 36 (69.2) || mmms| siEEy 21 (61.8) 15 (57.7)
(Ff) R 6 (12.2) 4 (7.7) (&) I 3 (8.8) 2 (7.7)
Z O fh 7 (14.3) 7 (13.5) Z D fh 5 (4.7 4 (15.4)
ki 49 (100.0) 52 (100.0) & it 34 (100.0) 26 (100.0)
JRAEEY) 1, 005 (7.4) 414 @1 JFAEB 283 (0.7) 1,069 (4.0)
L | RS 712 (5.2) 871 (8.6) L kiR 1,322 (3.2) 951 (3.6)
lﬁfﬁ i 2 B4 7,958  (58.6) 7,288  (72.1) {(Elﬂiﬁa% LB 34,819 (84.6) 12,949 (48.5)
) HRBY 2,511 (18.5) 828 (8.2) ) FREY 1,039 (2.5) 475 (1.8)
Z D 1,383 (10.2) 703 (7.0) Z D fh 3,683 (8.9) 11,282  (42.2)
& &t 13,569  (100.0) 10,104  (100.0) & it 41,176  (100.0) 26,726  (100.0)
Nauplius larva of Copepoda | Copepodite larva of Paracalanus Copepodite larva of Oithona| Vorticella spp.
NP fiE B (16. 7) | i e Bh4p - (14.4) e A B (39.5) [k E (40. 4)
g e b e | Copepodite larva of Oithona| Nauplius larva of Copepoda S| Nawlius larva of Thecostoraca| Copepodite latva of Oithona
HEREILE Vopww . azolmesm: || UECTREE lpegm . qos|mepm: s
Oikopleura spp.
TR : (11.4)
TEL B, EREOFEIN OB FIImAMRIEE (%) ZR7, VEL: BV A, MR ARE D FEIIN OB FIIRRARREE (%) &RT,
72 7R BURL LA (R HGHLAR L 3210 % LA E Rl 2 el L 7=, TE2: 73 B RSO AR EE SR 10% A DRl & G L 7z
o s st.4 Lig st.4 TR . Sk s.5 ER st.5 TR
JFEB 2 (4.0) 0 0.0) FAEBY 2 (5.0) 2 (4.8)
kB 3 (6.0) 3 (8. 6) TRIRE 3 (7.5) 3 (7.1)
HE AR fEEY 30 (60.0) 23 (65.7)| | HEREE | HiE B 23 (57.5) 20 (52.4)
() [Hxon 5 (10.0) 3 6ol @ [ wkew 6 (15.0) 6 (11.3)
Z O i 10 (20.0 6 (7.1 Z D fib 6 (15.0) 9 (21.4)
& ik 50 (100.0) 35 (100.0) & & 40  (100.0) 42 (100.0)
B 1, 500 (7.0) (0.0) A B 932 (4.4) 457 (3.6)
| ks Ey 1,916 (8.9) 988 (10.8) S 2,866  (13.4) 915 (7. 1)
%’fgf HiL By 13,247 (61.4) 6,774 (74.2) gﬁf% i 2 B4 13,469 (63.1) 7,369  (57.5)
o) | AR 2,750  (12.7) 564 6.2) ) TFRBY 2,364 (11.1) 1,525 (11.9)
Z D i 2,165 (10.0) 799 (8.8) Z D fih 1, 720 (8.1) 2,541 (19.8)
& dh 21,578  (100.0) 9,125  (100.0) & Gk 21,351 (100.0) 12,807 (100.0)
Nauplius larva of Copepoda | Copepodite larva of Paracalanus Copepodite larva of Oithona| Nauplius larva of Copepoda
ISP Hi L&) (13.5) | {2 B4 - (14.4) NP, e B (1. 7) (Ee B (12.3)
T S e st Euterpina acutifrons P ' i | Penilia avirostris Copepodite larva of Oithona
S oy oyl | VOSUREE lepmem . auolmrew. aus
Copepodite larva of Oithona Copepodite larva of 0ithona
Hi e & (10. 8) fiemy : (10.7)

TR LA, RO TRa M O BF AL (%) %7 -
e2: 127 LBLAR A RS 2 10% B R il L7
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@ WWm7rIv7 UREE

BECBT W77 7 b iHERROMEZ K 3.1-23 177,

BB RBT 2077 7 & oo B E 102,200~241,600 #ifl/L TH Y |
St2 FETHRHZL< o TWD, MBIFEKIE 21~30 fETHY ., 7 U7 FEIHD
Cryptophyceae spp.. />~ k #3H 7 Haptophyceae spp.Z 7234 < tHEL L 7=,

® 3.1-23 WEMTSU FURERRBE (FF)

an i T ] sl ER e i St.2 %K stz R
T 5 (26. 1) 7 (25.9 5 (20.0 1 (36.7)
HBLRS FEHA (52.2) 15 5.0 IR 14 (56. 0; 13 (43.3)
(F) Z 0 it QL7 5 (8.5 () 6 (1.0 (200
& (100.0) 27 (100.0; & &t 25 (100.0; 30 (100.0)
i A .4 3 (1.2] I A 1, 300 (0.8 5, 700
A EEREA (26.6; (29.3; i ESE 40, 700 (24.0; 100
G /L) = o i 109, 100 L0 131, 400 69.5) | (/L) = O i 127, 400 (75. 2] 180, 800 [§
& 3l 148, 100 100, 0, 189,100 (100.0)] & &t 169,400 (100.0) 241,600 __(100.0) 172,000 __ (100.0)
Haptophyceae spp. Haptophyceae spp. s Cryptophyceae spp.
: BL| AT F (35.5) @212 (0.3)[7 V71 (54.0)
eae spp. Cryptophy: Proboscia alata Haptophyceae spp. Haptophyceae spp.
L7 SRR 79Tk : (25.9)|7 U 7 ki - (28.3) |EREf 73 B il Ay o (28.3) (5. D7 b - (19.5)
MBI ) | | proboseia alata Proboscia alata Cryptophyceac spp. VMR O) ) | Proboscia alata Haptophyces
A < (19.2) [sE8Em - @3.0)|7 U7 b (20.3) M (6.8~ b (12.6)
Microflagellata
LN (10.4)

TEL: RS, AR D SN O BT AR L (%)

TEL: AR, I OREALP RIS (%) %R
B 2™ B AR AR 10% B\ R R L,
5 St.4 B st.4 WU EA i 515 M
i 3 (14.3) 7 (29.2 iR 6 (26. 1
B BT 12 (7. 1) 12 (50.0 HHLRE EE S 12 (52.2)
(F) 6 (28.6 5 (20.8) () Z ol 5 QLD
21 (100.0) (100 0; o @t 23 (100.0)
600 ©0.4) (1.9, i B 3,100 (1.8
ik FEH 48, 100 (32.7) (38.0 flRES R 57, 200 (33.7)
R/ [ % o fis 98,200 (66.8) (60. 1 Gara/n) | % o o 109,200 (64.4)
& 146,900 (100.0) 155,700 (100.0) &t 169,500 (100.0)
Proboscia alata a alata Cryptophyceae spp. Cryptophyceae spp.
EE A - (20|27 V7 M (28.8) 7Y 7 - (29.3)|7 U 7 b4
Haptophyceae spp. Haptophyceae spp. Proboscia alata Proboscia alata Proboscia alata Haptophyceae spp.
L7 SRR T @7.2) [T 1 8 (22.6) [EEWEHT - (26.4) 172 SRl (26. 2) [EE#EM - QLT b - (22.5)
THIRIEHIREE S (%) ) | Cryptophyceae spp. Cryptophyceae spp. Microflagellata THBIEHIREE (%) ) | Haptophyceae spp. e spp. Proboscia alata
7 U7 (25. (2 V7 bia : (21.6) | B/ NHEE e 3.0 NT R (23.6) |7 b (20. 4) [ £ - (18.0)
Microflagellata Microflagellata Haptophyceae spp. Microflagellata
LUNS (3. 1) |fUNE (2.9 |7 b (12.2) LRSS (15.5)
PEL IR, ARG R O EILAN O R IS RIALR L " VR, AR OIEELN DR IR R IR (%) &R,
23 70 HHBLR A BCHLBR L #10% B E o0 il e L 7. 72 B AL SRR R 10% KL E O & Rl L 7,
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HRIZB T DY Z 7 N B RO EEZFE 3.1-24 IR,

H

ZEREIZE

AN T T 7 s o BRSO

St.1 i, St5 HE T
~B52HTHY . StEHE TR HZE

spp. Chaetoceros spp 273

Y (i)

A A
WERTH - 72, HBUTEERENRZ
Z< HBE LTV,

182,900~579,400 #Hfiw/L TdH Y |

IZHEARTRORL WMEHRNIC & o 7o, BT 39

& 3.1-24 WEHMTSU FURERRBE (EF)

< . Bacteriastrum

HR

HR

HH st.1 #F St.1 B st.1 ER R 56.2 #E St.2 HE st.2 ER
i mmm (15.2) 10 (20.8) 4 (10. 3) T A 10 (20.0; 9 (22.0; 2 “.3)
BT 35 (76.1) 34 (70.8) 31 (79.5) HEREK Rl 36 (72,0 27 (65.9 41 (87.2)
(f) 4 (8.7) 1 (8.3) 4 (103 (F) % D 4 (8.0 5 (12. 2 4 (8.5)
16 (100. 0) 18 (100.0) 39 (100. 0 & it 50 (100. 0, 41 (100. 0, 47 (100. 0)
3, 700 (1.3) 5,400 (0.9) 2, 500 (0.9 iR A 6, 700 (1.8 7, 520 (2.7 800 (0. 3)
LIk 270, 600 (95.7) 554, 800 (95.8) 269, 480 “1.9 k% BE S 344, 300 (90.3) 243, 880 (88.8] 297, 900 (96.0)
(/L) % D L 8, 400 (3.0) 19, 200 (3.3) 21, 280 (7.3 (Haka/L) Z D i 30, 400 (8.0) 23,280 (8.5 11,520 (3.7)
&t 282, 700 (100. 0) 9, 400 (100.0) 293, 260 (100. 0y & &t 381, 400 (100. 0) 274, 680 (100. 0. 310, 220 (100. 0)

Ch 05 spp. Chaetoceros spp. Chaetoceros spp. Bacteriastrun spp.
(34. 1) | B (38.1) B (35.7) |EE#E (31.3) [EE#E (35.7)

172 HILFR Chaetoceros spp. Bacteriastrum spp. 1 Bacteriastrum spp. Bacteriastrum spp. Chaetoceros spp.

TR HGRLAR HEEE (%) ) [ - (32.7) [EE#EM - (32. 9) [ B Tt EE B (27.7) [EE#EHA (30. 4) [EE#EH (24.1)

Chaetoceros costatum

B - (10.2)
L o AIECO 5 k2 FEL B, AIISO RN O BT IR RIS (%) %77,
E2: 3 IR AR AR o TE2: e BRI SR L 10% L) oA JRal L7z,
A e st.4 #E st.4 HR st.4 B e 56.5 2 st.6 HUE 6.5 B
08 8 (18.6) 7 (5.2, 6 (13.6) i 8 (19.5) 9 (17.3) 8 (16.7)
R R EEE 29 (67.4) 34 (73.9 34 (77.3) B 30 (73.2) 10 (76.9) 36 (75.0)
(fi) = O i 6 (14.0) 5 (10.9] 4 9.1 (i) 3 (7.3) 3 (5.8) 4 (8.3)
& it 43 (100.0) 16 (100.0 44 (100.0) 41 (100.0) 52 (100.0) 48 (100.0)
e 5,000 @7 4, 500 (.3 2,220 (0.6) 7,020 (2.3 1,720 0.9 5, 100 (1.3
il EESERE 167, 900 (91.8) 173, 000 (86. 8 359, 300 (94.8) % EEa] 287, 460 (92.7) 533, 940 98.1) 357, 240 (94.5)
/L) "= o 10, 000 (5.5) 21,920 (1.0 17, 600 (4.6) Gams/) | = o fi 15, 600 (.0 760 (L1 15,600 (1. D
& dt 182, 900 (100. 0) 199, 420 (100. 0 379,120 (100.0) & @t 310, 080 (100.0) 544,420 (100.0) 377, 940 (100.0)
Bacteriastrun spp. Bacteriastrun spp. Chactoceros spp. Bacteriastrun spp. Chactoceros spp. Crum spp.
EE S (29. 1) | rwm 27. 3) |EE (32.2) EEHRA (38. 4) | B (35.4) (38.6)
B ros spp. ces Bacteriastrum spp. FR B Chaetocere astrum spp. Chaetoceros spp.
Hmnmm»um( B (26.7) |EEEE - (24. 5 | EE (29.4) THRIBAREL S (%) ) |BESEHE < (24.3) |EEMEH (32.7) B - (29.1)
L B, MRS SR O BT IR VEL: B, DIEIMNOBKFITFRAR LS (%) 2537
PE2: A BRI A EORL R 3R 10% B L o fE A U L 7. k2 BB BRI 10% L E oA T L,

@ J§ - HEFRE

5
FFMAIC

R
%)

FIEICE

TR
ﬁﬁﬂm&w&f%w@ﬁm%otomﬁ@ﬁﬁﬁaﬂﬁﬁf%D\K%W%%<

5
St.5 HJE TII R A
RIRZERS &, WX T TFATY, XAy ABROBININL HELTND

F IR B E AT 4,163~28,802 {{4/1000m° T&H vV . St1 L&,
THRTEWVEMICH - 72, HBEMEEHTI I~12FETHY |

Té%ﬁmwmﬁﬁmﬁmswm%OMWHWW1@&D\&1¢ET
KbLZWERTH -T2, HBEEKIZ2~16FETH Y, St2 FETRLDZRWVERTH
otoK%@%%<& NETFAT
% fa IR HEE (A% 9,601~73,273 fE{£4/1000m® T&H v | St.2 TiLfh

EL B ITTFAUY THEAROMIINE S HBL LT,
BT B AT o HELE AT 245~3,031 {E{4/1000 M TH Y . St5 HET

B2

I O TR S & R TROREL W R ThH o 7-, HEFEREEIL 10~25FETH D |

iz L, FeFa, WBIFATY, T AABNELL HBLLT,
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® WRFLEDRE
FRWAECET D St3 TIHHHFD T A F, 717 YR, St6 TIHHIHOA V7 Y

R, FESO7 HX N < HBL LT,
BERMREICBIT D St3 TIEHEOr A%, 7 e 7P ViR, St Tk Lo Z ~vxt,
HEOA T 7OV R, FEHOT xR, A U7V RNRE HBL LT,

©® VR - BERRE

BB D St3 TR XU DX LT 7 PEAHR SN0, w5
DRI BN o Tz, INERII IR TT 7 v 2 U BRI, FATiEh X7
JUMNREL TV, U M EE A VY U IFEOBEAREIIEETH - 72038, /b
TG EESE O BRI K o THEEAMBLIZRA LTz,

St.6 (ZOWT, KEEERIIAR L AU FHEOY Y~ X7 BFEHEEOF LT 7 | Y
7T WEAREGR S vz, VRIS, AR S BT St3 L £ <, AT
sua /) URMELELTCWE, &5, FAlESwRTA~T AUy AT JHUL T
TRV, 7 FFENRMRL T,

HEREICRIT S St3 CIERSEIIFEHMICBAEAICH Y . AU XU THEOX L
PREZIIRENT RO DN 1 R S iz, RISV T, BT~ 7 5,
WS TIEAIXr 2 VMEE L TRBY, = TOXr ) Y OBEAEFNBE SN, St6 i
OWT G HFREE L ZE SIS & - 7228, St.3 Ll 5 & BIF/RREETH - 72,
Wl Z RS D KA DO BB A Do 728, T~ 7, hXr ) Uk,
MRICII X 2V T IERSLBIE SN, ARKER TIIH P 0iE)n,
om (fHEDEEAZEM T/t 3R) DRI,

@ WA
BIAEHERK TR, 4251047 o 7= A-tag RAFTFRA CIIBEWMILEO MR A R T 5 2 LT
Ehholoiodh, SEERT, EFCBOTI, &/ Mmm (St7), el (ste) o
FHAIZBO THETTREE (Atag) 272401 7 AHOEFHERZ1T - 72,

FH 3.1-6 A-tag @& ADIRKR (£ :St.7. & :5t.8)
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BN K> THONTEEEY 7 A MENTRERICOWT, FEF, EF LI/
T EOWEEFFLIAO HBUIME CTE T, RSN T 7 A VTR S5 K DM,
HDHNNET v RV EDORTHETIL ARV EB LT, 7F, RERRGRE K OR
FERE L WEWILEICOWTRO HEIFR N H - 72,

Rk 29 4E 5 H 23 BB A AN IR T & 2 AR TT ST A /L I OREN & RS,

SR 294E6 H 30 B, 7 H 2 A AFEEICKIT D — 7L b— FRERIC R S

IZBWTA LT B LEEEZHER, BONEFPR THERIUIHER TE o2 &)
5, AT AV TIE7nwhEEbisd,

® KFEFRE

BRREICBIT KPP ERAEMBREZR 3.1-18 [T,

BEME TOAEMAH ST 25 A BER 5 D /3 T —H-113 74.9~106.0dB, 100Hz
25 1KHz OARENE 86.2~112.4dB T~ 7=, [l U < FJE RISy 0 v — 7 fi1% 81.0
~123.8dB, 100Hz 7> 1KHz D& jfiElE 101.2~128.5dB & 72> T\ 5, BEFEEHT X
D&~ 7RMEFER T 90~110dB A% THETREIME ). 110~130dB 7% [FFEL~1 ) &
INTWD, KFER-RN LG LN FEE RO E L~LITH) 80~120dB F2EETh -
T2 e n, I L COL HERBEE~FE L~ L) IS T 50 EEZ b5,

140

140

S

]
4

e

KB EILLAS (0B
AT LAUL (B

UL e o b B =
20 —— H g~ a0
o e ~=% ok
e
50 50
100 125 160 200 250 315 400 500 630 800 Tk SRR 160125 180 200 250 315 400 500 830 800 T {TRE
FgE, (Hz) IR (He)
—e— 5L15m _g St25M _g- St45m _g 5t55m —e— SU15M g St20m e E14SmM e 5t 5m
ae SE1Z0m .. St220m ..a. St420m ... St520m ke SU120M e St220M .. 54 20m .4 5t520m

3.1-18 HFFKHDFRERRE (£ : \UV—TH, H: E—V 18

"B KPP EMAESELEK 3.1-19 ITRT,

A=A TOAF ARSI I 54 BRSO3 T — )13 85.6~125.4dB., 100Hz
735 1KHz DA AL EIE 98.3~129.8dB Tdh »7-, [ U < & JEME R 0 v — 7 fE1% 97.1
~136.8dB. 100Hz 7> 1KHz D& A 112.2~140.9dB & 72> T\ 5, BEFEEHT X
L&, — 7S T 90~110dB A [HEFEEIE ), 110~130dB 3 [#FE L ~L) &
ENTWVWD, RHEREENSEO N EEFOSE L ~LEK 85~140dB F2E THh -
22 edh, SEEIC LT TRERE~FER L~V A ENCHEZ DB (TS
LHHbDEZEZBND,
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i LaL (dBY
AREEL L (E)

50 50
00 125 180 00 250 315 400 500 B30 800 1k GHIE 100 125 180 200 250 315 400 BO0 B30 800 1k AW
Y (Hz) Rl H
—— S116m _g— St25m g S145M _g= St55M —a St15m _g St2Em _g S145m _g St5Em
e SU120M ge SE220M g St420m .4 SL520m e SE1ZOM g SEZ20M g SL420m s St5Z0m

3.1-19 BEFKPEREHR (£: \U—TH. H: E—VE)

BERE

B, BFMEICRIT 5 BEAAER R AR 3.1-25, 3.1-20, ¥ 3.1-21 IZ/R T,

B O HEBIfEIL Phalacrocorax J& D —F, 7 AYF, HAHE, IH 2, b, UF
Bto—f, €7 alhEA, Larus BO—fE, A VeI R, Ava, AU T MTT A
Curvus JEO—FED 2 T Th o7, IV TITREE L v FU R b 2015 CFAL 27 49 A)
ICBWTHE R (NT), RIERL Yy R7—%7 > 7 2011 (k24423 H) 2k
THEREIRAEIEARE (NT) ICBES LTV D,

*® 3.1-25 BEHAEER-EXR FF-EF)

T
Yot | EEA | BE 4 o - o - - el T
KE|BF | RF | EF | 5% | 05 | £ | 15| £F | L5 | REE | RGR
|~V HvB |UFE Phalacrocorax/g ¢ —ff @] -
212y RYH|ER TAYF O O O A5
3| €A 7 EF HIVHE O B
4 5 B Iy (@] o (@] NT NT A5
5 = O O O O O O O O O 5
6|7 NV H X a2 O -
7 HEAR BT uhER @) £
| Larus & —ffi O O -
8|2 XA H YIZIR M veaRY O ]
9 Avef  (AVnm O B
10 NT NI T A o (@] (@] o RS
E Corvus)&® —ff O O O O -
5HOF 13FE 3 3 1 1 3 3 7 6 2 2 ki ki
K14 RORSNEEEZGEE TPR2OFE RGOS RED O DER Y A R IZETT,
xé%ﬁiié?@ﬁﬁ% Ly KU k2017
NT - el il
Rl RIS L > R —% (2011) HREREEL (2017)
NT - il

W3 PEY Koy RGBS 02 (1980) TRIGROB L) CEH SN T2 RIBIRO BE R EROHIKNIY THE) CB BB ES2E L L,
FEPLLND L0 B, HERLND O B AFAOND L0 A5 B KALNL L0« ik, REEHHSND Lo R,
RN DD B O Rk
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3.1-22 MATMRRERAERR S 1 U F

BRI D HATAAET AR R & 3.1-26 (R,

x 3.1-26 MITHRARERR (&FF) (1)
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ER | EfT N N
A 53] B | B & 4 w5 &
08:22 2 N i A -
08:35 2 N WadH N -
08:55 3 N T B -
09:36 3 N Faey i -
10:23 2 N I Nl -
10:29 1 S W N -
10:30 2 N TR A -
10:57 2 S TR N -
11:05 2 S Flaey N -
11:47 3 N AR A RS B A
5H20H 13:10 1 N TR N -
13:42 1 N Ui ] TR AG B
13:50 3 N T A -
13:57 1 N I i -
14:19 1 S R GRS ES) i -
14:20 1 N it A B
14:20 1 N TR i U
14:20 1 N I NG N
14:20 1 N g i n
15:39 1 S TR AH -
16:05 1 N TR N -
09:01 1 S TR GRS N
09:05 3 S TR N -
09:33 1 N | s (iRsh i) i -
10:27 3 N {faht 19 -
10:27 3 S A N -
5723H 10:55 2 S i A -
10:55 1 S A A0 -
11:49 3 N g A9 -
13:04 3 N A A~ -
13:36 1 S A N -
14:04 2 N A iz -
13:04 3 N i A -
5/24H 13:36 1 S i 9 -
14:04 2 N A N -
HZHEIZB T DM TR AR R A £ 3.1-27 IR,
= 3.1-27 miTmMmAEHER (EF)
] iR | EfT C \
B ft Rl 85 | Hm ﬁ{:% & ﬂ’; Ef. i =
14:40 1 N ity N -
8HI1H 1605 | 1 S R ] -
08:16 1 S i g FIEY
08:35 1 N P ENii FEY (FEAREFRT)
09:29 2 N |#ELEE7— A St. ¥ % [mhEE (1RFI55)
09:33 1 N | An Ois ) A -
8H2H 09:56 3 S A R -
10:27 3 N WS A -
10:40 1 S U GRS A -
10:47 3 N TS U -
11:19 2 N ‘{‘,{qu‘ Ni -
. 09:48 3 S T A -
8131 09:50 3 S 7K R A -
14:28 3 N P A -
14:56 1 N TS B -
8H28H 14:58 1 N B A A -
16:45 1 S B A -
17:05 3 S Jatn N -
08:30 2 S U GO ENiE -
09:50 1 N VS A -
09:57 2 S TRV A -
8H29H 10:46 3 S WX s — A -
10:48 1 N Uk GO A -
11:07 2 N K REEER N -
11:08 2 N W Ex 7 — A -

45




3.2. WEAROERICHT ZREZEFTMFIEOR Y

3.2. 1. HIRFBBIZOWVT

(1) WRBREFEOME
WA &L, IR (I K DK O JE I e K EEE)) ICK o TH —E & E
IRSHEDZLICE o THETHVAT LZET, WV & WEROERIIPRZITITR R -
ThO., Wi (MERO BRI RS I X D REFEOTEERT) 2 FIH L 7 s Bl
B TITONDDITx L, Wi EITE T 72 ORI TIrbns 2 ER%, 22T
X, IR TITO DR EFEL LR LE LT D,
7o, WITAEEICIE S — B O alfx HARBORA BT AT
FHANZ Ko TKPR, wmER, 7L —R
DIEHE T e < IREV A FIH 9 2 IR B K
B2 L DX A TNFET D, REHD
BRI IOV T bR E SR, AR
W RN STV S, BIE, E
T i 38 O FEFERBR 3T v T
DI, FNENOBIFIEERNBREI TG L TED L ) REEMMRH D IS hE o
TR, FEOREEE 20X, FERIICIT= R X —EHHRENE < @AM
TEIDBIA YT T U ANRKG IR EEPIEE L LTSNS Z eSS
23, BAREREICBWTERIE~OREBLBE LD LD ENEEND,
Fo, WERE CIIRBEROM, e iR (SERME) . KB M Fi %
W — T NEDBEHAFAET D,

BEEER BRRHE  (RER
[}

3.2-1 HREBHOKETE

(2) WRFBEFECBITZ2ITEOHE

IR E S TIE, MR ERORE ., WK —7 L ORGEE. FE Eiisk ok &
STETHENMTDOND, BHEEEORBIZOWTIIHMAOIEEM. HHNIIRAD
L= fMPE BBV LND 2 e < TEEMBYRO L RN 0O 7o o JE PHIZ 13/ R
DEEESND, BREEEOEEIIEREICLZ2ENXOM, Wiz CTHEETDHO
RV EEMNDLONRH D, AN KRR HIE O E &5 2 L3z
WIS, ESTEICHRA, B, RIEEOEEEITO LA N D D,

WIS — 7 VBERIZ O W T S HEHOEEM (5 —7 V3R M) < ROV (Remotely
Operated Vehicle) 73 H\V S av, /NIRSELE SNV D560 & 5, Ko & #ECRH#HIC &
57— VO E R To DA EIR IR, & D WITREMIC L r—T v 2
BITDOHEOMNRMMBINDSZ EHE, £, BEPBIROLEIZIX, VAr—F—
= v MAEEREE 2 O CTHRHI & iR 2 RN ICAT O HiEb & 5, [ st ORI O
Tk, — R THEORFK EFAKOFIRTHY , X7 T v 7 BEEEORHRE
WA T 22 L Led, B, MXOKE SITMBEEOFERMICLLILEXD
N5,

46



3.2.2. HIMiRBEREIIB2REMETMER OREE
(1) BRBEBXEIBTIREFEFMEE OREITHRIERNLREZF
R BRI T A B A MO RS L 72 D HEBM A E 3.2-1 1057,

x® 3.2-1 REFZEFMONREGLIEFRERME

HE B FRNE R
@%&LI$ (ﬁ{ﬁ%%%@&p i =L4l% e sty
_ VEEM, RS OBHE)
(ﬁrb‘ 7/1/@$5(E§‘ Jene
B+ %m% % @f&—jwmﬁﬁ RERT L — FORR
FEWA T F A VEZESM D)
WETE R EHRORE
W 7 — 7 L DR RREER A L RAE
Fie FhEER DR, ik

X5 & 7 H R FERBIEIIRE 3T T IR ERLT A R RE T DR LE,
HEHDT L — FEEHES S THRELIT O BET, FEK TRICHIRBEERST A
AEWMETHWETHETHLEBEZOND, BB, METLFITO W TITER LHF M
REREDIEEMTOND Z Enh, 22 TERE LS THEY, BEFO 2 SO HEERE
L7z,

IR EF LRI 2 REFEMIEA () 2R 3221077,

47



SN2 X FIEEVNROETYLZEZCR0S  V AIHERVETEL 2M4¥ ° O LIBE 2> £ AHIN7 HETHERAEE " 2 C NG  TX
SR - FIEEOTHE YR TNIIUSRREIVC T MR A BRI 0L B "R BI00) HELLLL S— L ALEWMAIRATE - X

Y HERTI S HY RN TGN TR B R v v o (@%-%£T)0 (EEEIE] I BAEO~CETNA| -89 P
G b R P Y R OWR L v x 0 x (@¥)0 WE| 1co| WSUBOIHEIY g
U F G BAOSWRDW TR RORE ETRS 0 [ 0 (@%-%£T)0 x x WG| coo
USRI BEOKBUNTIE BLOBE £ TH ° O | @ememo x a x it
0 [ x ®I| 109 wHEW o
QUGG BAOEHLT (FPIIBLODRBBEL ° e (e33R0 x - (% #T)0 il M)
@] v x EEEE  1-1-9 WAEOFEY 1-9 SHEW|
MUY RINHOERENT TS BRORE ETRS x x - - W] oS
CRUYERFEEYOYLERET LI RLORE " THERE X x WEINREEWE CHMEIERE YHUEREER| -6 YHUERER S
o6 1l 5 . N v v | mowemdms FORYBWOKD, e
YEMECISHY ETGTH UEHOBEY HIE TRRORYTE S S x (W#-%£T)0 e cuws | wwwals
QUL BAEYTIEE BHORRREVMNT £ TYHLIEE ° ° wgl (@ ETDO ) bbbl Wi/
[ O |2wewwy s @a-EDO ®1)0 x GEEN (R v
oo g e , R v v| [FFEEEEFEE x (#T)0 (Enh A USIBEE| v T e
CEHEISHY YT BB L TR e e EEEE0 - WO - o TR
0 [ - x wWEwEY v
USRI DHOREREYWNT T AL ° ° #DO0 gm.eTi0 el W
o o we (@%-%£T)0 GFFE| T-2-v|
@] o u.ﬁm,mwmmmﬁ 8 (B3 x NGRELUYE 12y () e -
QUL HAT T DLOBRREYRNT T L HD B ° of [FEEEREE @%-£T)0 e e Baww o
0 0 (%) x AGRELUH] 11y EEWUH 1 ¥HE|
UG LEPEEOET x x - x x x WEOET| - BF  tt
UG EZPEEO~ W x x - x x x WEOEH| -2 R
U R BAY TR TR C— LB, x 0 WE2 BEW . - - FnEmOnE| oI
*O LTSI S B HIE RO T YRE, CH o RO T 3 v v - (TEEROWE| ¢-1-¢
S EHETIS YAV AR Y EE L E R B R R R R L T H| v v FEPCET (@) O (%) x (@%) 0 AWMELEE| 1-i< HEOWAW  1-e|  EEET[
MUY R EREORT TS BRORE S IEE x x 222w P EDO x x EEme HE| 197
LU RIEHORIITIRESE HUEY x x = x ®T)0 x (HGES HE| 197 VEORH 9T
CUTE R GFEOREEN O T BHOBRRE YR ETORTHC— LB 0 [ 0 (@%-%#T)0| (W& %£1)0| (W&-£T)0 BEN| 1-sC FEOREN 50
YU LR OB H £ BA BTN x x R (W% 0 x x @A UHON| 2-v-C
U R GEEONEYTINHORRREYR FEONEY T TR C— LB 0 0 = (#T)0 (#T)0| (Ws-%£T)0 g v NEOEN T
CGUSY R ERHAOS (B KOTIWE BRORRRELE x x (4% 78) X @I¥| -
CGUS Y REHAOS BN TS B RORR R x || macwmeo (=0 x X B e wHO%  o-C
"O LI EONE - BF (T REHORRL v x (W% 0 x x R NEOH o2
USRI NEOEE (PIIE BHODRRELE [ x (®£1)0 @50 (@%)0 g 1-1-C NEOWE 1T wEni|e
v v - (lgH%-£T)0 X X [ 3 e-1
QLIS HY E DIV EETITHORYTE v x ~ x x . sxEn| 1
v v (lg%-£T)0 (lgH%) O (TH)EE| 1-2-1 E=2:1 -1
RUSEERBAOVHEX O IRH OB R B L v v _ (W10 " " Y| 1)
CERERNPIMEHORTRRCHIRHTH v v GVHEES| 1-1-1 HEY -l HEEY(l
@ | awT R EREEEL
AR LWEIY BEAE BEousY HOBAREOS| Bi-ncriBe| BoBNEARE| tRELETES
o i mﬂwﬂwwwywmmm U LTINN| ST BEONA| CHSIBMRIEY| 0L H0RA RO E B OB HAWE
EAEEOREW ETHEHLOW %
XEOEEMIESEGE O NP TFEEERY ¢-7¢ %

48



O KREERE
KRB (BEBY. FERUAE) 2oV T, BEEETIRIFLEA SN BT
W, B E LTI, TEICR D EEAROR RS, RS OB h R O RS
LB L TORWEDTHDEINTWS, 61T, Mt REFHEORIEE LTl
I T O THFITTRSE VAT COMEE L 72 B2, FEEEOMEER I/ N OB IEE v
FIRESNDZEHHBDO—D2THD, 7720, BEMBOFMENRKE <, T
REENHFET 25T LFEPOFBEA & L THRFT20ER S 5,

BR. WENCOWTH, FHEEE & L CRESNRW T —ANE, Ratd 505
W2 DIX, KRVE & AERICEE B O BICREEDHFET 256 Th D, £z,
IEICRENMFET 2% 6. LEPORE I, BEPOKEE S LM o 0%
NhHEBEZOLND,

@ KEE
MENDEAGITOWTIT, W ERORE., 7. BB > TbEELZ TS
HHO—2Thbd, TO7D, BEFERKOMMIB W THEMEEE & L TERE SN
TW5,
WL, BINZB W TN ETERINDIGER’H D, BIEHLRT
N D BSOS BB CIXEHIIE B &35 ATREMEIR W AY RERAGIC KA A B S
N5, &5 WITEHOMTIERPRRICHEET 5 £ 0 RBE IR T 2 0ER D
5&%2%%5

EOHBIZ XL 2 ZEBIZ OV TERMN TIRESEMN STy, B 7 vt 22
kb\fa&éhﬁ/\

KE @WM;OWT TEHEPOE Y ORAETRING GO TRHMEEE & L TEE S
TWb, 72720, BRMTIIKE &V O HE OFHMIiCid7e <, InEERR, IKAERE
FEARBICKT 2HEL LTGRO TWD, KOiHIL, Wb b KE @ﬁ%@@
DWW, BEARTZ 5 2 2 PHENFELZ2NWZ ENLRHMEER & LTWheuy, Bk
M TIFIKDIGALTIEZR A WS BRI ) S 2 VR o/ BN S 03T & 7 D R
HCHAKIZIET 52 2L DV A7 ~DERDBH T2 2006, B LERUERBLE
L7,

KHFFIZONWTIX, LHER, BET L IR %éiﬁ%ﬁ&bf ®E SN, KK
INMZEBNWTHREETH Y . FrICBEEHTORBIZOWTIERELZ LB TND

JEEIZOWTiE, THEP, BET &b ﬁi%ﬁ%ﬁ%% ;éﬁm®Jxﬁm%
Z BNV DFHMIE A 2 SR LT, Zds, BN W T, KRB & RIBRIC, Wi
FEEN O OFFEWEIRL Y AZIZE R LTWD,

49



@ IBWERE
O K OV 1T 361 2 LR MU IC SOV TIE, PR USRI EE R M N e
DY EIEEHMIEE & L CRET 5, BRI T, BESHFELROL#EES LTHE &
ENnTnWb, oK E (kL) oW TiE, ke a0 ISR KRB H o
BENLERGEITRET 2, MEOEELEICZ OV T, BRI ERRE DD D
HICEMENLERGAE S H LM, MR X TEORBIT NI EE 2 bR
Do T0F, WHE T — 7 VEERIZ OV TR I B O Sl £ TRIES D720,
W AR O W A AW e S O AR BN % AT T RIREMEN & 5729, FEAHE
HE&LTE®ELRZ,
HIE DI DWW T, BT E 2 biven,
TIEOEITONTHEEITE Z bR,

@ ABR

4 (fHR) \ZOWTC, RlEAEM Th LMW T 7 7 N TR E OB IZ X 2 8
ERITOTV, Fo, WEREHEICOW UL, Ry — 7NV T HEIC L 580 ORA,
=T NVERIC L DEEG~OEENREEN DD LB HND, BINZBWTIER
AR, MEAREE LTSRS TWD,

Y () ([2oOWT, BT T U7 b UARIREI ORI L B EBEZ T,
JEA AW B ORR B IZ K 2R R OWIR, ABITTFICL 2B OFESK
B, BB OKPEEORBLEZ LB 005, WEMILEITMAELE R CEh
IZED | FHMEEE & LTRESND, R, M, WEWLESE O AL, B
IR DI BEE~DE R (T4 v aAMTA47) bEESND, BINZEWD
THINFAERER, AR, ABEARLE LTERSNTWSI, MWEEMILEICHOWT
HEMEEE & LTHRY BEiFbinTnsg,

gy (L) [COWTEREEZFEEE & Lz, BINCB WY, R CEET 5
FHIZOWTEEHMEEE & LT EFoinTns,

ZOMOARERE LT, BEME (VIF A, 3% JEROFREND H5E
EEHEIEE & U CRETT 200803 H 5, (AT ERAR, H 2 VITEE S
— I NEE AR L LAY, R ORI AR S 2 WA 28 2L O T 5 D3 %F
LLinD, AU HFRICOWTRREEEY E BT 2 tonh, BT 77 b
VORI UHBTIHMER E Lz, ZASDEBIZHOWT, FINTIRRRAERSR, KA
ERE, FABEAERLE L TEALTVD,

50



® BREAM
Fi ke Bk DR THIT > THRH S D BEFEM LK EIZ W T 2O &R

L0 D KOG EICITAHIEE & L TERET 5,

THE P, BET L HIORENRT ADRKEFRAE, BHBREOHEKITE Z DR,
FEHED LM E N R A ANZDONT, BN TITERIMHL A K OBORIE O TE KR S
5,

® Hugtts
Ml & LT, EA~ORE, M, AL BREOMNAWOFEEOSEO 3

HEIZDOWT, WINLRET20ER H L & Lz,

HESDOEBIZOWTUILFEIC L 22 EOM, BEHT IV T b RIS ERRIE I
LB omEK, MASENT L — RICEZIAEINDIEORENEZ LD, FINICE
WTHMEERES WO FEEE L LTEASNL TN D,

MG & WO HBIX, T E CORBERENMM TIIHEV AONRN-THDT
HoH, T, WIREEFEPHOTORFIZT T ADMRE b 692 LIZER L
HEATH Y, HEZERRE ~OEBINEOMKE, G OHTHHESE O CHBLAHE
Thod, £z, BKINZBN TS, fSREFLVOHA TRY EFbhTn5, ffe
FEERIZDWTIR, — RO O, (EZEDEIEIT L S AR OHATIC LR T 5 DT
HY, BRITOMERDDLEEZLND, ZHDLLEINTE T, Mk OWiAT &
WHIHH TEY EFshTuna,

ANEBIRE OfNAWVOIEEI O T 2 7BUZ DWW T, BHICRET H XA 7O
TS A% TITRE & 22 B 200 EREST A ZO—E03 M LICFET 25512
IRETT DM ER S D, FRINTIE, MR EHRAEET A X MW HHE THRY
EFonTnsg, L7 xz— g r~OB8IZ oL, FELFGXKIEOFBIZL Y
Ux— g VIR DBAET 25 BTG T A NER D 5, BNV TS, LY
T— g EBOLE VWS THATERY BiFbhTng,

EROO~@ TR 7=ZBEOFER, MMEEFE BV TLELEX DNHREY
BAMIEE &, SFERECHBAR I L > TIIME L EZ BN HHEAIZHOWT FRIC
IS %,

(IR EFEICRBOTRLE LS 2 DD REREAGEH ]
- BN DAL,
VBV
K
BIEOEBERE (F—7 NVEERIZE D)
VI O EFEY)

51



R BER (Fra U A HEREETLIE
IO
- MRS (ARG & )

[F RO H S I L > T E L E 2 BN HIEA ]
N
CBEE (R b)), RS, KA
- W DZEA
- EmEMIE, tHoSZE (kL)
- BEEME (BEEEW. k1)
CANEBRLEOMNAEWDOIEBIOY (R, L7 ) =—a O

(2) BN TIEZEZXE

ARFEEIZBT DBMRAEFBOREIE L, 727 T T 7N LBINOFEEE b &I
L72T RANA R &2 e, Whig DR R, BECHUATHRAIIC DWW CTITEE H 23800 L7228,
KE., 7707 bATHON T TREMRFAE TIXERD RV TIT ) MER72 0N
FaR - HEFAOMEREHIC OV CIE TRETHIUL). HDWVIE TEEREOREICE
MO LRV Vo BRTHY ITORS THRNVWEWVWI ZAFZ A TH T,
IO LEEEEND, BEEEMHIZOVWTHEKEST 77 MV HIZIFSELARNO
TRV L B, ARBRICHET L HBIIAMESNATEY ., LHEICLHE
D OFRAEFEGEBR~OFEL LTEEINTND,

RN Tld, BARE AR TR AERILE, BEHEOERR~ORELHELH L T
B0, KESCEZIZOWTHLZOEBTIE/RL, HENICERR~DRBOFELE
BLTWHHIRTHD, ARZA~OEEIHE CETORRETHY, T=4 VY 7
RZOFHBIC OV T LB DM E & - - HiE . FRERLE L Shd, 5%,
R E R LI L D AR~ BIZHT AL HEET 5 & &bz, FMOHINE,
WEEOERNEETHDH EEZX D,

Fo, BN TITFEDORG & 72 2 Hlk-OMTiRES L o /E2 REICLTEBY | A
O PO AR I & BRI ERHITEH O —o2 & LTHY RiFTnd, Wi EIC
BROT. MHER AT R X— BT 5 FELITH 2 LT K> THUROTEME(LZR L,
WELOEZR > TN Z ED, MR FEORINIORN LD TIE LN EE
ZTW5,

52



(3) BELMERER L ICRIBRERETMER

Bz b5 O R ER T8I 4R £ BREE S BRI B 12 DWW T, Mgk OB, ST
BCORFOHFE, V7 U Z—2a VEEDOTFEFEICL > TRFT o2& & d, #F
fiEE & LTIEHROLOBRHITF LD,

- RRVE

CBEE. BRED, AN

MY, o %E

- BEFEW), L

L7 V=g D

(4) WBEIF BES—TNVEE - - BIRBEEEORE) IRIREFETGEE
R A7 — 7 VEEE TR, MRS B O E TR I04R A B S E B 1l >V T,

RDOEDRDHITHND,
KEOZE (EY)
KPR
- Y D E A
AR (k)

“E (i)
- MR
L7 =g DR

(5) WIRFBEEREOHRBISRSRERETIERE

RIS B AL E ORRE) 4R 5 BREE R ERHIE B IZ DWW TE, RO B OB H T Hivd,
- RN DZAL,

WD

KEOZEA (BY)

KB

AEY) (i)

- E ()

B

DR

- MR

- Bl

NV E RPN 7

53



3.2.3. RERETEEE BT AFHMEFE
INECHRARTE - EEEENMEE O TR EFRLICB I 2MANRRELTE
D, 5% S OIERAERE SN LICL > TTHOREERSES L0 L HE S5,

(1) BEMToEZF
ZITIET T T I L ABREREN MO L AR — L, Ok E, QFRELEN
MEPEEFLE, ORE~DOREIZ OV TR LT,

O KkHF
KHEHFIZHONTIE, BT oOKFHFICOWTUTOLdcaA Ly L BT, A
TITONTAKTEOE=2 U v IERNGTEH I N TN D,

Despite the challenges associated with noise characterisation in the tidal energy industry
studies by Robinson and Lepper (2013) and Harland (2013) concluded that it is unlikely that
noise generated by operating tidal energy converters would have a significant impact on
marine organisms. Thomsen et al (2015), suggest that despite operational sound levels being
poorly understood, it is reasonable to assume that the sound output could be similar to that of
medium sized vessels, thus causing relatively low concern.
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# 3.2-3

HRREED

RELERICEYT HKPREE=S ) T OFEHR )

Organisation
/Project Country Site Date Research Activity Measurement Results
HE/BE 53] YA+ At
OpenHydro Scotland EMEC Falls of 2010 Operational turbine noise survey |Broadband Sound Power Levels
F—TFon4rn Zayksuk Warness, Scotland using drifting ears (SPLs) received ranged from 116 to
EMEC#IRT AR A+ FUZN Y —(ERICBASSh =18, (127 dB re 1 pPa
IRRARENAROTF ) ERALIR KB REL ALY IR RT—LRIL
FLBEERE (SPL) (&, 116~127 dB re 1 4 Pa
OpenHydro (2x 6m Canada Admiralty Inlet, - Operational noise measurements |“Estimated maximum noise level” of
device) hrE Puget Sound BRIELBEAE 172 dB re 1 pPa
F—T2NAFO(2x6m FRIZNTA—EE21— MERBEKR/AZXLAIL)
&) JIuhE 172 dB re 14 Pa
OpenHydro 16m France Brittany 2013, Operational noise measurements |Overall SPL estimated at 152 dB re 1
diameter device IIVR IIE—=a 2014 BELERERE pPaat1l m
F—TUNAFOER 2SPLIZImT152dB rel yt Pak REELONT=,
16m%E
EMEC Scotland EMEC Falls of 2008, Acoustic characterisation of -
— XAy ZAYrSUR Warness 2011, Dynamic Positioning (DP) vessel;
RMEET AL —t EMEC#IfRTAMF(F |2012 Ambient Noise; Noise surveys of
- cable installation with DP vessel
HA4F29yROLa=0 ) (DP)MDE
B AEOES, DPRICLST—7
LREOESHE
Tidal Generation Scotland EMEC Falls of 2012, Operational turbine noise -
Limited (TGL) ZIYbSUR Warness /13 surveys as part of ReDAPt
A Z T RL—ay EMECERT A A+ project ReDAPt
A&t 7?1%0)—&1!&1,10)1%1?15%%
i

# 3.2-3

WAREED

RECERICETIKPEEE=4 ) JTDEHR Q)

Organisation
/Project Country Site Date Research Activity Measurement Results
[ IEVE £ 53] TA+ Bft HEEY MERR
Marine Current England Lynmouth 2005 Baseline and operational noise Broadband “effective radiated noise
Turbines AT SR YURIR measurements level” of 166 dB re 1 pPa referred to
RYDALURE—INA RV RUEELBERE im
(MCT) =4t IEHI RS /A XL AL F1mE R
£9%166dB relpPa
Marine Current Northern Strangford Lough 2008 Baseline and operational noise Broadband received level of 141 dB
Turbines Ireland ANSUTTH—R measurements re 1 pPa (SPL) at a range of 311 m.
RUHALINE—1 Ly [T ANSUE R—2SMVRVRELEERE Broadband “effective radiated noise
(MCT) =X &4t level” of 174 dB re 1uPa referred to
im
IRHERELAL, 311 mOFEET141 dB
re 1uPa(SPL), L#E "Hs /1 XL
AN)"EIMEEEEICLTL74dB relpPa
Ocean Renewable USA Cobscook Bay, Maine|2013 Drifting Noise Measurement Broadband received level at range of
Power Company TAYH AU AT RaAVIE System (DNMS) using Reson 10 m: <100 dB re 1 pPa2/Hz
(ORPC) hydrophone data Reson REEZEL L 10mOEE : <100dB
F—oo)=a—FI I NARORYT—5% AN E] re 1uPa2/ Hz
INI=H =~ Y AT L\ (DNMS)
Bay of Fundy Tidal Canada Bay of Fundy 2009, Ambient noise. OpenHydro EMEC|-
Energy Converter hrg TPUTAE 2012 data used to estimate noise
FAERERE. BEEHETD
FAEN HO0penHydrott @ EMECT—%
AEREhTz.
RITE TEC Project, USA East River, New York[2011 Operational noise; three turbines|145 dB received level measured at 1
Verdant Power TFAA A—ZMI =2a—3—9 BELEE (Z204—tY)
YA UM T 4t bl ImT145dBDZIELAIL
RITEZAY Ik
Akvaplan-niva AS Norway Kvalsund 2009 Characterisation of 300 kW Third octave SPLs received levels
TOITIIUBRERE /LA IR Hammerfest Strom turbine ranged from 130 to 150 dB re 1 pPa
N I—TTREI00KWH B DR (34552 —T DSPLEEL A ILIX130~150 dB
B3l re 14 Pa
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All of the measured sound levels in Table 2 are below the National Marine Fisheries Service
(NMFS) marine mammal weighted Sound Exposure Level (SEL) of 179 dB for Temporary
Threshold Shift (TTS) and well below Permanent Threshold Shift (PTS) values for marine
mammals (NMFS, 2016). Generally, the aforementioned examples of underwater noise from
operational tidal turbines show that acoustic levels are lower than the noisier construction
activities. However, it is pertinent to note that these levels are likely to occur for much longer
than construction noise levels (potentially up to 20 years, which is the design life of turbines)
and, as a result, in order to produce a robust analysis, it is necessary to consider how long an
animal can remain in the vicinity beyond this threshold before TTS occurs, given its exposure
time, rather than sound pressure level.

CCTHESAEETHOEERR. 7XAVHBERRTEBFAEER (NMFS)AFEIL=EF
HELEMERT®RE L AL (SEL) O—BHEERELLE (TTS) ®179dB LY TTHY.
BEMALEOKGERERBEE (PTS) #XETE>TL S, (NMFS, 2016) —H#EH)
2. PlICHZBEPDEHRAEBEN S DKPEFET, FELANLSMEOS VEFREFSHLIY
LENCEERLTLS, LAL, COLRLOBSEIERBEILALLIYLEVYRTSR
ETHARMN DY (BENICRANE, 4—ELORHED) . TOKE. BEURIET
Stlcid, BELALEFTHL, —BHEEEREELI % L SHORMETELENSE
DLEVRCEBEMEICBFELIENHRLINDRBERHEEERT DVENDH D,

ERREY, INETORETIIY —E L DORT HFIL. i%@ﬁ%%@%?éiﬁ
RERREBIIR OO, BERPZERESND T 7 — MU LTIGH ORE
+ﬁ¢_ki$§wﬁﬁﬁﬁ_kwT*%%_&@ioﬁ%@%&iﬁﬂ_owfﬁ
G370 TURUD,

KBRS OEFHEER NE=2 UV TIZONTOERER 3.2-4 1TRT,

Options to limit underwater noise impacts from the construction and operation of tidal
energy devices are limited. However, methods such as design refinement/ trial of the
device and its blades to minimise cavitation and stress on the blades and increase
operational efficiency. Methods are centred around the monitoring of noise from
operational tidal turbines and the vessels used in their installation in order to gain an
understanding of the potential noise levels from these activities. These measured noise
levels can then be correlated with threshold values of relevant species to determine impact
and need for adaptive management measures. However, it should be noted that it can be
complex and costly to undertake this type of monitoring in high energy environments and
that due to the anticipated low levels from operational turbines and the fact these are
unlikely to cause injury to marine mammals, extensive noise monitoring campaigns have,
so far, not been a priority.

HRRAEZEEDERRVEGA LDKPETOELELFIRT 24T aviFR AT
BN, TL—FRDXF Y ET—2avRUIEAER/MEL, BESEZR LS EL-0IC,
BERVIL—FORFHRRRVRITLELEDOAETENE D, BNBEDOAEIL, BEW
BRELNLVEEBTLHE-OHIC, ERFOHREEREVZOREICHER SN ML
LDBAEMNLBRELALEERT H-OOBREOE=F ) VIR ELO>TNS, 8
EEINEEBELRLLE, BETLIEORE~OEZERVLELIESEEEEOHIFICHE
EIEHLIENHESD, LH L., .—;I*)l«#—ﬂa TIDEATDE=Z) U T%4T5C
EREHTIARIDEINDENHY . EGEFOHRAEHNSFRIAIBETNELA
LTHHELBEBLEICEGE %%I%t FTHEEENMEVE VS EEICLY,. BEE=
BYUTICEAL TOHETEIL. SETOECHEBESBETEAL,
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& 3.2-4 KPEEO-OOFEMBEERTE=421) 2T

m:g:ﬁfemgar; Phase of Project Receptor Interaction Specific Management Measures Implications of Measure
-ategory Beor—X 75— HEHFA RERTERELE HEOER
WEEE HTIU—
Monitoring Operation & Marine Mammals, | The potential Measure noise generated by device(s) |Measured noise levels can be
EZHULY Maintenance Birds and Fish effects from during operation to better understand |correlated with threshold values of
BERUAVTFUR 5§f¥ﬂﬁ$L§E. B#. |underwater noise |the potential effects on sensitive relevant species to determine impact
A8 generated by species. and need for adaptive management
wave and tidal BRGHEADBEZECOVTREMRT %% |measures. It can be complex and
energy ISEEPOERE,>RESTIRFTORE costly to undertake this type of
converters. monitoring in high energy
BARVHRFEELE environments.
BIz&HKRESA BIESN-BEBELAILEG., BEHEORMIE
SOBERE ~DEE R VB ERIEG GRS E QU<
BiEstond, BIRLX—RETIORE
DEREATIFISEMTIARM N D,
Mitigation Installation and  |Marine Mammals, | The potential Avoid/limit 'noisy works' within close This could reduce potential effects on
BIMEE Decommissioning |Birds and Fish effects from proximity to sensitive sites i.e. known |sensitive species during sensitive
BRERUHEE BEMELE. B, |underwater noise [fish spawning and nursery grounds periods, however could increase
R generated during |during sensitive periods, defining project construction timescales e.g. if
installation/ appropriate clearance distances where |continuous drilling time is restricted
construction necessary. or specific periods need to be
(excluding piling). |BUE&Y A MFif, DEYRDEINEHMRIEE |avoided.
BERUVIEDICH |FHAEBBRGHAAELIETHONTULDHR |Ch i, SR b O BELIE IC T 5%
S BKPEEND |HIBATOELLLMERDOEE R ITHIR, ERREEERDOSE DB RS, X
DBEZE, 131 DIERYMEEST AR DD, Bl B
2T (HiETH) 3R BHIERAGIR DB & LR EDRIZEITS
BENHDHE.

Other measures to mitigate potential impacts related to noise/disturbance from construction vessels involved in MRE activity are described in the SNH
‘Scottish Marine Wildlife Watching Code (SNH, 2017). It advises that vessels manoeuvring around marine mammals and birds should:

ZOMOBELLC. BEBETRI LT —HROR
(Scottish Marine Wildlife Watching Code SNH, 2017) I

[0 avoid marine mammals/birds where possible;
HRSBYBEHLERVBENSNDIBHERITSH

[ reduce speed to 6 knots if marine mammals/birds are within 300 m, unless emergency and speed a pre-requisite;
RABERCEEOIIREHTRUORY . E¥MILE/ HEN300MLNDOBEF TIEEEE6/YMIFELT .

[ avoid rapid changes of direction if marine mammals are within 300 m, providing it is safe to do so; and
BEHELEHNB00mMLUAICHFET HE . BHEH RIERETE TS

[ avoid designated seal haul-outs and protected areas for birds.

BESN-7YILEOTHREARIBEN AOREMEER TS

<BHEY SMDEE RUHEICEEY HEAEMFEERNT S AOHEIL. SNHO RV REFFEEMRTEI—F
BEhTLD, BERILBECRBEOMETRMAT 2MME. SNHEYUT O LEEESh TS,

UEDZ et KFEEICOWTOREAFEBIZOWTIE, FEEEROKRIZK
5K B RADIH, T HELEOEE=F ) VS FIEOHSINEETH L & E
ZHND, 12720, BUEORM CIIBE T OMITR B D RAET D KTEET ITEKL
AL THY, TE=X V7B LTEaX FoOMELH Y, EBEFHETIIRWE 3 A
YhREhTW5,
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* 3.2-5 AHEERVBEMIEICHT IERIAVEROEEREE (1)

m:;zgre:(:ea'ltegory Pha;;c;f:'_r?(ject Receptor Specific Management Measures Implications of Measure
— 15!
L (o) LtTs ReNEEERE HEORK
Mitigation Installation, Fish and Reduce speed and maintain steady course |Reduces potential effects and is a relatively low
TAEE Operation & Marine when animal is sighted. cost measure.
Maintenance, mammals |BARZ-DERE—REELL. RELEO—RE|BEMNEZELERL. LEMEIRNDEE,

Decommissioning |RERUEHE |#HT 5.
il &R, LTS WA

VR BEBBER
Mitigation Operation & Fish and Use smaller vessels for maintenance Reduces potential effects and is a relatively low
EAEE Maintenance Marine purposes. cost measure.
BEHEREUAVTFUR|mammals  |AYUTFURAOBHOAISE/NEMEERT S BENZECERL. LEEIRIOEE,
BERVEE
HELAE
Mitigation Installation, Fish and Adhere to minimum approach distances for [Reduces potential effects and is a relatively low
EAEE Operation & Marine vessels on approach (This will vary cost measure.
Maintenance, mammals |according to species and circumstances). |EENFZELERL. LBHEIRIOHE.
Decommissioning |AERVE¥ AT 2MMOETEMER/RICT S (ChIFE
BB B, AT |WEE PRRICE>TEED),
DR BEMBER
Mitigation Operation & Fish and Implement a 'soft start'/cut in speed Soft start - this could reduce risk by allowing
BAEE Maintenance Marine management approach during cut-in at marine mammals time to move away from the
BERUAVTF X |mammals sensitive sites, i.e. those where the turbine and could be done at a relatively low
ARV |potential for collisions is high. cost.
LBk HEOTREMENBNBBRIHEFATIIRERD VI |V IRRE—MEEEHILIEN 2 —E VD SHEN DB D
FRE—b (D KYEREZEHIF TV RUDVM Y |ETFES X LBHEIRIOBETH D,
(D oKYBRELLIF TN EEEE7IO—F% [Cut in speed management - this could be used
=795 to reduce risk during periods of known higher
activity in sensitive sites.
DU EEEERIBRIST TORMOLYELES
DB DY RVERIZERSN S
It is still unclear whether these offer additional
mitigation and to an extent a soft start happens
naturally. Implementation of this measure could
result in a loss of revenue for the developer.
COHENELEDEMNELOTHETRATHD, VIR
S—rIHEBREBRICERSND, COFRERETD
L HRBEORBMET T IAHEMENF S,
Mitigation Operation & Fish and Install a 'detect and deter' system using a |This could reduce likelihood of collision with
BMEE Maintenance. Marine combination of active sonar and acoustic moving blades although the efficacy of ADDs in
BERUAVTFUA|mammals  |deterrent device (ADD). these environments is unknown and habituation
BIERGHEE |FOT4TVF—EMHIT/NAR(FA—RT199 T4 |to ADDs is known to occur in other industries.
L TIL T NAR(ADD)) DA EHEEHMAL  [Could enable a route through the consenting
T HRHEHIE |2 2T LESRBRICAVRR—ILT [process.
%o BHOTWBE—ELEDEHERD AR T DA AL

H5. 112 ChDBRFETOADDDE I TATH
Y. ADDADIENAEIDEN D EETHLNA TN S,
ARTOEANDEHEHTDITEHHTHLEE DN
%o

This measure is expensive to implement and it
is still unknown if deterrent systems will help
reduce risk. There are also questions around the
effects of ADDs on sensitive species. Their
addition adds another noise impact which must
also be considered in any project assessments.
Would rely on well proven and reliable ‘detect
and deter' systems.
COHBBRIEETIDCHEALLAIY, FEMFRT
LIYRVEBERBT DDIRIINESIHETHTHD.
BELHEICADDA RIF RIS H5EMLHD. Th
SOEMIE, BEIMHVTEEBINZTNIELESA
WD/ A XDEEEMZ D, COBBRIEEDHDE
OBV S 12 R T LISHEDRITH D,
Further research around ADDs which deter
specific groups or species, is underway. This
could be useful in deterring specific sensitive
species or species groups, at a particular site.
For example, University of St Andrews is
developing an ADD which deter seals, but which
don't affect cetaceans.

BREOY V—TEIFEEMH T HADDIZBIT 284D
BMIRMNETPTHD. hiE, FEDBBGIEFITE
BEREOBATIILTS0ICEATHYES, AIZIE.
TR TURYa—RKFE(RAVNSUR) &, HELLEH
TN EREIC R EE LS ZBVADDEREL TS,
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BERVBERIEICHT ZERY RV EROEEEE (2)

ng:g?:::ttegory Pha;;%fzp_rmect Receptor Specific Management Measures Implications of Measure
EEEE H— () Lt74— RSN EFEEER EEOEH
Mitigation Operation & Fish and Selective structural and blade coatings i.e. |It is possible that this will aid detection of
EAEE Maintenance Marine colours to aid detection. subsea structures and help reduce risk, however
BEHERUAVTFUR|mammals  |BHEETIENEBIT 5B ROLHEERVIL—F  |this is unknown and unproved. It can be
BERVEE |[I—TT captured in early project design for a small one-
wELE off cost, however further research is needed as
there is potential for an increased collision risk
through 'attraction’.
BEICHIBEMORME (T, YURVEERTHDITH
IOMBLNAELD, SHIERHTHY , RIATH S,
NEE—ERYDIARMCRHADEE WYALTE
MTEETA, (7572 av 1B TEHR R MM
THARENLHDH. BELIARISBETHD,
Mitigation Installation, Marine Avoid transiting within 500m of known seal [Reduces potential effects and is a relatively low
TAMEE Operation & mammals  |haul outs. cost measure.
Maintenance, BERIE | 7Y50 OFEHERBINTOHBHS00mURN |EEMZEEERL. LEMEIRFOBE.
Decommissioning [F:% ]|
BB B, AT T
DR, BERBER
Mitigation, Monitoring |Operation & Marine Install a ‘detect and shut-down' system This could reduce/remove risk of collision with
BIEE £=4)Y Y |Maintenance mammals using active sonar and other appropriate moving blades, particularly at high sensitivity
B BERUAVTFUR|E#MWELE  |monitoring equipment. locations.

TOTATVF—PTOMOBENGEREBEEER [BM<TL—FEDHERDIRIE FITBREDBHT, &

L. TRAED AN DU |V RT LERBRICTIVR | B/BRETHENHES,

F=L3 %, However, this could affect power production; is
expensive to implement and does not help to
reduce scientific uncertainty regarding the risk.
Additionally, there is uncertainty around the
impacts of sonar on the behaviour of sensitive
marine mammal species.

LAL. CHIZBHEEICHET SARENELAHD. RIS
BANNAYIRVIZET ZRPMETEREERLT O
(SIFRILFAN, S5, BREEEHIABYMEDTEH
IZVF—HRIFTHEIODVTOTHEMLHD.
Mitigation, Monitoring |Operation & Fish and Implement a 'soft start'/cut in speed Soft start - this could reduce risk by allowing
HEMEE =2 H# |[Maintenance Marine management approach during cut-in at marine mammals time to move away from the
B BERUATF VX mammals  |sensitive sites, i.e. those where the turbine and could be done at a relatively low
BERUEBH |potential for collisions is high. cost.
LBk HROTREEABNEBDIHH CREBHO VI [VIFRI—MLEEBILENI—E U HSHNDER D

FRE—F (D KYEREZEH T TV RUDYM Y |[EFES X, LLBEMEIROBETHD.

($o>KYEBREILLIF T EEEE7IO—F% |Cut in speed management - this could be used

SRR to reduce risk during periods of known higher
activity in sensitive sites.

DU REEE SRS TORMOKYBELES
DB DYRVERIZERSh D
It is still unclear whether these offer additional
mitigation and to an extent a soft start happens
naturally. Implementation of this measure could
result in a loss of revenue for the developer.
COHENELHRMELI-DTMIFATHS, VIR
S—EHLEREBRICKESND, COFRERETD
& RAREOIRBMET IS AREMENHE S,
Monitoring Operation & Fish and Environmental monitoring to better This will help reduce scientific uncertainty,
ALY Maintenance. Marine understand near-field behaviour and however monitoring can be costly.
BERUAYTFUA|mammals  |avoidance. HEUETREEMEERSTOITRI DA, E=4YLTIC
RERGEE [ZF7I—LFTORDEAROEROAOBEHE [FARD DN EENHD.
THELE =52y
Monitoring Operation & Marine IInstall acoustic deterrent devices (ADDs). |This could potentially reduce likelihood of
EZHYLY Maintenance mammals  [#I%F /31 R (ADD) DA Xh—)L collision with moving blades although the
BERUAVTHUR|MEEMWELLE efficacy of ADDs in these environments is
unknown. Constant deterring means habituation
is likely. This is a simpler system than detect
(efficiently) and deter, however would still be
expensive to implement. It would also come
with an additional noise impact which must also
be considered in project assessments.
ChHDREICHITHADDOFEMEFTEATHEA. B
TL—FEDEBROAREMEBENICRDSE HAEEM
MHD, REMTHILERZ, BBIETITERELASHD,
NIERAIE &Y SO TG RT LEN GHRM) | RE
FHDIFELIARM DN D, FFXOFETERL
R NIEELEVBMAEEE O ELHD.
Monitoring Operation & Fish and Environmental monitoring to detect This will decrease the uncertainty of the
E=HYLY Maintenance. Marine collision events. potential impact of collision risk for marine
BERUAVTF VA |mammals  |BREBSFMOREE=2)>Y mammals. It will also increase the
f::]

understanding of avoidance behaviour, nature
of interactions and outcome of collision events.
However effective monitoring is expensive and
requires a lot of data analysis.

CHIZRY, BEMILAICH T AERY R DBEMEE
DTRHEREABDT D, FEBTH. MEFAOMEE
BLUEREROERERDS, LHL. SHROUERIL
BETHY . BLOT—ERHMNBETHD.
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Management
Measure Category
wEER HTI)—

Phase of

Receptor

LeFs—

Interaction

#HEfR

Specific Management Measures

REHTEEHE

Implications of Measure

#EOREE

Potential Impact: entau

nglement HBEMFE: #&H-HEh

Design feature Operation & |Marine Potential for marine animals to Maintain taut mooring lines. Removes/reduces risk of
ERatiaE Maintenance |[mammals, become entangled in device mooring |RBERDEBYEHIFT D entanglement; however mooring
EERVALT |elasmobranchs, |lines and cables. design tends to be driven by technical
FYR large Fish EEBPIEBORBRELVT—T LI and commercial consideration.
EEILE, AREE |BERFNDAREMEL DD, Cable design with maximum bend radius. BAHADIYRYDBRERFER. LHOLEREIC
BOKEA BREFEETOT—TLTHIY DUVTOTHA U IEHIRNFE - EEENER
TIThhAEALHS.
Fishing debris detected during routine R risk of andisa
inspections of mooring lines and cables will be |low cost measure, implemented as part of
removed. standard O&M procedures.
FRBHEOT—T L OEHREDOKICREE |[BADYRIDRERER, EIRMEE.
N-HYBFERYR REDBRRUALTHUAFIRO—HEL
Tirhhitz,
Design feature; Operation & |Marine Potential for marine animals to Routine inspections of mooring lines. |Removes/reduces risk of
Monitoring Maintenance |mammals, become entangled in device mooring (B0 BRKE entanglement and is a low cost
EtiEE T=4U>y [BERUAVT [elasmobranchs, [lines and cables. monitoring capability.
FR large Fish EEPBYINKBORBBE LV —TILIZ [Implement features into existing BAHAIRYDBRERVIER., FEIRMDE
B 88 |BERFHEARIEL DD, control systems to detect e 7
H.OREA entanglement events.
BEF DFIfH R T LITHEEEEALT, #H
ERET S,
Install tension sensors on mooring Informs of problem with mooring lines|
lines. allowing rectification, however this
Tt Y —ERBRITAVAR—ILT [comes at an additional cost and
o control system integration
requirement.
RAETELGRBSIOMBEENLS LM, O
NIZFEEMDARERIEL ZT LOKED
DEITES,
Monitoring Operation & [Marine Potential for marine animals to Ensure standard notifications of loss |Good practice for emergency
R = D2 Maintenance |mammals, become entangled in lost fishing gear |of fishing gear in region notified to preparedness.
EERUAVT [elasmobranchs, |or other equipment trapped on operators. REBRGOEDRIMETELS,
FUR large Fish infrastructure. *FRL—2—TBMEN B0 BB RIS
EEMILA, RE |SEMILENSKORRCZTOMOERIC (M HBIMREEREREICT D,
B.RER HBESYRMICFALADH O D ATHEME Reporting of entanglement events.
RHBROBME
Mitigation Operation & |Marine Potential for marine animals to Fisheries management: Agreement Reduces potential for entanglement of
EHEE Maintenance |mammals, become entangled in lost fishing gear |with fishermen not to fish near to the [fishing gear in mooring lines and thus
EER VAT |elasmobranchs, |or other equipment trapped on device, warning of the dangers of potential for entanglement of marine
FUR large Fish infrastructure. losing equipment. animals.
BEWILE RS | BEMLEAKORBCZOMOERIC REEE BEE(TORELLVEVSRE (RBRISRESBOAREOER. ThiZk
BORERA HEOTYRMIFALAD OB ATREM . LOEEERERATHREEOES YiBEMMARO AR DR,

Potential Impact: changes in water flow B#EMEE  KFDZEL

Monitoring

E=HUVY

Operation &
Maintenance
BHREUAST
TR

Marine
mammals,
elasmobranchs,
large Fish
MBI, RER
HOREA

Modifications to prey distribution and
abundance resulting in changes to
foraging behaviour.
HONHELBSERELTHETHIZEL
ELLTEOBE,

Observational surveys (including
remote sensing) of bird and marine
mammals (prey availability linked to
benthic community).
RERVEIMAANHERAE (VE—
LUV TEST) (EEEMBRCEHLIE
MOFERR) .

Would result in a reduction of
scientific uncertainty around the
interaction, however determining
impacts against natural variability
may be difficult and monitoring may
be expensive.
AEEEAICBT SR PN TR DRI ED)
o9 h, BREBICHT EHEERET D
CEERETHY . BER MRS A REM
HHd,
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Management
Measure Category
WEER HTI—

Phase of

Receptor

LeF5—

Interaction

#HEHER

Specific Management Measures

RN EEHE

Implications of Measure

R OEG

Potential Impact: contamination &7EHIBE 5

Design feature Installation, |Marine Potential for accidental or unplanned |Physical Containment systems Reduces risk of contamination
BSig: 1 Operation & |mammals, events which could lead to including bulk heads, closed circuit  |escaping from structure.
Maintenance, |elasmobranchs, |contamination of the marine systems, pressure relief systems. HEMHOETFHDEROIRIEERT
Decommissio |large Fish environment. BAEIERS RT L, EAYI—TLRT L RS |50
ning EERILE. RE | BEBREOBRCOBNIAEMDSHS. B |EETWEBICHLAHDIVATL
BiE, @in, A [ REA RMFELHEN DERO TR
TIUR B
R
Design feature Installation, |Marine Potential for accidental or unplanned |Material selection - lubricants, Reduces/removes risk of
EREtiaE Operation & |mammals, events which could lead to coolants, hydraulic fluids etc. selected |contamination from materials which
Maintenance, |elasmobranchs, |contamination of the marine with low ecotoxicity levels and may have escaped structure.
Decommissio |large Fish environment. biodegradable. However, use of lower toxicity may
ning BEMIE REE | BFBHEOBRICOUABAMEMEDSHS. B [HHHOBIR - EERBMEL L TENRIE |compromise performance, or impact
BB B, A [ KEA FHOELEHENOBROAREN, DFEBHE HENHE, EBRLLEERIRT D, |other technical issues (e.g. fluid
FrUR BE changes).
s B I ST DB SMEN D55
DYRYEERB/RET D, LHL. LYEBWLE
OB, HREAME<E DA, fED TR
PAIRE (BIZ EFRAD L) <R EESZ 5T
BEENH D,
Mitigation Installation, |Marine Potential for accidental or unplanned |Where rock placement is used, ensure [Reduces/removes risk of
EHEE Operation & |mammals, events which could lead to clean rock is used. contamination from materials.
Maintenance, |elasmobranchs, |contamination of the marine BREGEATIRE. EEINERTHELIEE |ERAMHEISOFLOERRVERE
Decommissio |large Fish environment. T3
ning BEWILE. RE | BEREOBROUNSAEMDHS. 18
il @in, A [ RER RMFELHESNDEROAHEN
TrUR BE
Ry
Mitigation, Installation, |Marine Potential for accidental or unplanned |Establish and implement a Reduces risk of any contamination
Compliance Operation & |mammals, events which could lead to Contamination Control Plan / Ship Oil |event, ensures that contingency plans
EIIEE ESEST Maintenance, |elasmobranchs, |contamination of the marine Contamination Emergency Plans are in place and demonstrates
Decommissio |large Fish environment. (SOPEPs). compliance with environmental
ning BEMAA RE | BFREOFRISOUNBARMOSHS. B [FRabO—LEE R UHHIEERR2H |management systems.
il @, A [ KRR RHFEHENOBRO AR, EHEI(SOPEPS) D#ESL R UK BREROYRIEERL . RRFHIGE
TIUR BE Compliance with International HERICEESN, REEESRTLANDE
R BERIET %o

Maritime Organisation (IMO) and
Coastguard Agency (or equivalent)
codes for the prevention of
contamination.
ERBEHE (IMO) RUHE LRET (F&
REOHRRE) I&2ET BT

Potential Impact: intro

duction of marine non-native species (MNNS) B7ERIFE EEEBEBOIA

Design feature Installation, |Marine Potential for introduction of MNNS Adhere to appropriate measures when|Reduce/remove risk of transfer of
B4ig 1 Operation & |mammals, which can have an adverse impact on |jettisoning ballast water. non-native species.
Maintenance, |elasmobranchs, [the native species at the site. #/r® |/ \FRAFKEEET RGENGCLELHT [FEEBOBHIZRDERRVKRE
Decommissio |large Fish BAEBICEREERIFTAREOHIEE [BF
ning EEWILE, R |EBOBADTRENE,
BB, Ein, A | B REA Source vessels locally.
TIUR BE T OAADFE
HEF
Monitoring Installation, |Marine Potential for introduction of MNNS Monitoring and reporting of MNNS. Increases understanding of impact
EZHYLY Operation & |mammals, Which can have an adverse impact on |FEAEDE=2 T RUEE and allows for further measures to be
Maintenance, |elasmobranchs, [the native species at the site. introduced to control the introduction
Decommissio |large Fish YAOBEBICBEEERETAREOSH of the non-native marine species.
ning HEMILE, R |SFBEEOBADTREE. HEOERERD. BIFEEEOBEEE
il @in, A [ RER BILAEOELLEEEHATHILEAHE
FIUR B 1=9%.
1Ry
Mitigation Installation, |Marine Potential for introduction of MNNS Establish and implement a Biofouling |Reduce/remove risk of transfer of
EHIEE Operation & |mammals, \which can have an adverse impact on [Management Plan which includes non-native species.
Maintenance, |elasmobranchs, [the native species at the site. details of antifouling paints used, FBEBOBH)IRADOERRVKRE
Decommissio |large Fish YA EERBICEBREERIFT AN DS |biofouling inspections, removal of
ning WA RE |DFEERDOBADTREN, biofouling, waste management
BiE. EE, A |BORER ARSI DIEE RO, £WHE AR,
TIUR EE EMERE, RRNEREZSCEMAE
R FEBERIL. RIET S,
Compliance Installation, |Marine Potential for introduction of MNNS Compliance with all relevant guidance |Reduces/removes risk of transfer and
EDESE Operation & |mammals, 'which can have an adverse impact on [(including IMO guidelines or settlement of non-native species.
Maintenance, |elasmobranchs, [the native species at the site. equivalent) regarding ballast water FEEBOBHRUER)VADERRUER
Decommissio |large Fish YO BEEICEBREERIFTTAEMLEDSH |management and transfer of non-
ning EEMILE, REE | DFEERDOBADREN, native species.
il @, A [ KRR NFAMKOEES LU BEROBEICH
THUR EE FTEETDHATVR(IMOHARFA % =
R FEAIHAETHLOEET) ITHSTE.

Potential Impact: changes in sediment dynamics EEMEE: HENOBZDEL

Mitigation
BAEE

Installation,
Decommissio

ning
RiE . BRME
B

Marine
mammals,
elasmobranchs,
large Fish
BEHELE. R
HOKEA

Reduced visibility impacting prey
detection and obstruction avoidance.
Sediment disturbance disrupting
water clarity that results in
smothering of fish spawning grounds.
EMORNEEE DEEI<EET AR
DET, AOEMEHEFLTLEIKOE
RS T MDA,

Best practice methodologies to reduce
resuspension of sediment during cable|
burial or device foundation / mooring

installation.

7 —7 VIR ERE - (LR R/ R R O#
BNOBEZHEERST HODNRNT 57T 1
RF5iE

Reduces/removes risk of changes to
sediment dynamics.
HENOBEOEILOIYRIEER/IRET
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BRERVBERMIEICHT 2ERUND Y RV EROEEGE

)

Management
Measure Category
EEREE HTT)—

Phase of
Project
RO —X
(€4:9]

Receptor
75—

Interaction
#HEER

Specific Management Measures
RENZREHE

Implications of Measure
EROEK

Potential Impact: habitat creation JETERIFE : £ BiAIH

Monitoring

EZHUVY

I0peration &
Maintenance
BEREUAT
TR

Marine
mammals,
elasmobranchs,
large Fish
ML, RER
BORERA

The introduction of infrastructure and
artificial substrates will provide
habitat and artificial refuges.
A2T75(HEEM) EATEABOBAZ. £
HhEANTDOBHRERBET D,

Monitor near-field behaviours.
=7 24—ILFTTBHDER

Informs understanding of potential
positive impacts from colonisation and
use of the project infrastructure which
could benefit future project
applications; however there is a cost
implication associated with
monitoring.
BEHRPFEOEXIEATED(0TF
BT TRAOHEDTAREMERT L
LE )V GIEET R EANELET D,

Potential Impact: entrapment E7ERISZE ; iR

Mitigation I0peration & |Marine Potential risk of entrapment within Release entrapped animal. Animal may be deceased before it is
EAEE Maintenance |[mammals, device chambers and mooring arrays. |EEsh-BH 0K able to be released.
BERUAVT |elasmobranchs, ﬁih;lﬂf%@?bffw BLZHLNEF FRSATICBMAE T B AREAY
FUR large Fish BE
BHHELE. R
BOREA
— b — (== ?ﬂ: ( )
® 3.2-1 ABITHITHZTOMD YRV IERDI-HDER 1
Phase of
m:;:gfemceantte o Project Receptor Interaction Specific Management Measures Implications of Measure
= Ig V| mgoz—x LtFs— HEER RN EERR EROERE
EHEHR hTT)— ()
Potential Impact: entanglement E7ERIBE KA -
Design feature Installation, |Demersal fish Direct loss of protected or sensitive Micrositing of offshore infrastructure |This could reduce/remove effects on

ERATHEE Decommissio |Ef& sub-littoral seabed communities due |to avoid sensitive habitats. sensitive habitats and is a relatively
nin to the presence of devices associated |BELERMERITEADFELLLTIZDT |low cost measure.
BB, BEEE moorings or support structures on the [128 94745 BETEBREADEEEERRUVBRET
B seabed. Minimise footprint of anchors / foundations. |2 ® A TE ., LLEMHEIRFDFETHS.
BEORBREMENTIRPEENO |ToH—RUEHBIOSHFEROR/ME
FHISER T SRESN - FE I EBRBAER
FRERFISA =T —OERNTRE,
Cable protection management measures to This could reduce effects on sensitive habitats.
ensure that any rock placement that is required |BUBEERIBADHELERTES,
will be kept to a minimum to reduce seabed
disturbance.
BEYELRNRICL-ERRBEEMFICL
r—I L REEEREE
Mitigation Installation, |Demersal fish Direct loss of protected or sensitive Cable protection materials are locally |Minimise impact on biodiversity/
EHMEE Decommissio |Ef sub-littoral seabed communities due [sourced and of the same type as the |ecosystem.

nin
B

to the presence of devices and
associated moorings or support
structures on the seabed.
BEORBRBEEME - THMEEN D
FHEISERY S RESNEIEBBLED
FEEMTIS1 =T —OEENERE,

habitat to be disturbed by cable
installation.
7= LREDOFRM IRIEES B, 7—T

” B EER D ERMERLCEAT
[2ky8

EMBSHEM/EER~NORZEER/NRICINZ
%
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BREICKHT HEDOMD ) RV ERBD=-HDEEEE (2)

Management
Measure Category
HRER H7TI—

Phase of
Project
ERI—X
(BBE)

Receptor

74—

Interaction
#HEA

Specific Management Measures
AGHTEEAR

Implications of Measure
HEROER

Potential Impact: electromagnetic fiel

ds (EMF) and thermal pressure E#EMISE; BHIS R URE

5

Design feature

BRATHEE

Operation &
Maintenance
BERRUAST
FUR

Fish
-

Impacts of electromagnetic fields
from subsea cables on sensitive
species.

BRI DiEET— T LA DD ERIBD
2E.

Micrositing to avoid sensitive habitats
& minimise footprint.
SAROR/MER BB BihEE 57
1909 AT407

This could reduce/remove effects on
sensitive habitats and is a relatively
low cost measure.
HBLCEBRBEANOXEEER/RETEF
MTE HBIEIRCDOFETHD.

Limit cable voltage.
7—7 WEBERHIR

Lay cables in natural crevices.
BAICHRIEEOINBFITr—ILEH

595

Maximise length of any drilled
boreholes.
EHIR— T HORSERKIZT S

Install cable protection/ armour/ rock
placement/ other cable protection.
I LREDERE (T —INT—— &
A, TOtth)

Reduces the level of EMF to
surrounding water column and
therefore any potential effects.
FEEOKENDEMFOLAILERL ., BT
HEERNT S,

Reduces ‘snagging risk’ for vessels
and may create habitat for species.
ML A O RIEBRL. HOERHE
EYH T AT A BB,

Potential for adverse impacts on
surrounding benthic habitats and
sensitive species, e.g. from
smothering.

PIRFEBGE LY FDOEL EWORER
BICBREESADARELN DS,

This measure forms part of normal project
design.

COHEZ. BEOFRZIHO—EELTR
mEhd

Use of 3-phase cables instead of DC
cables.
DCT—TLDORHYIZIDT—TNEHERT
%

Reduce the level of EMF to
surrounding water column and
therefore any potential effects.

BB OKENDEMFOLALEFEL ., B
HEERNT S,

Potential commercial and technical
feasibility issues some disagreement
as to efficacy of this measure.
Additionally, the cables used will
largely depend upon the project
requirements.

BEMTAENE LVRIFTHIOEYT1D
FAEEAS, COIBEOHLIEICELTORRIC
HEODOF—BELELSE D, BICEASh D
T VEEEBCKREERTFT B,

Bundle cables together to reduce field
vectors.
T—INERRTIA—ILERIMLERLS

Reduce the level of EMF to
surrounding water column and
therefore any potential effects.
BBEOKENDEMFOLARILEFL . BTEH
BEERET D,

Could result in there being less
redundancy in the system and
potential commercial and technical
feasibility issues.

S AT LISTUREMN DL BERLR RN
BEUBHEIOE )T ORBEAELD
RN HS

Bury or HDD cables where possible
and viable.
e IRY B F /- (FHDD T — T L

Reduces the level of EMF to
surrounding water column and
therefore any potential effects.
BEBEOKEANDEMFOLRILERL ., BT
HEERHT S,

Reduces ‘snagging risk’ for vessels.
MD#EH DO RVER

Potential for adverse impacts on
surrounding benthic habitats and
sensitive species, e.g. from
smothering.

PIZ IR BAE 2 &Y EDOIEE £ PR
BICBREESZDAREENHD,

This measure forms part of normal
project design.

;D#’a‘fl;\ BEOREHRHO—MEL TR

Potential Impact: lighti

ing EBTERES

L)

IOperation &
Maintenance
BERRUAST
FUR

Fish
-

Potential for lighting to adversely
affect nocturnal and migratory
species.
BAABITHS S UBIT HEICBLEES
AR RN DD,

Consider type, colour and use of
lighting during design and
consultation with navigational
stakeholders.
BREAFICEATIRARVEFERAL. M
THEERELRATS

A targeted lighting plan may have the
potential to reduce impacts on
sensitive species but navigational
safety takes precedence.
BRESN-RBEEL. BB TEME~D
HEEALT ARMAHIN. MTRENE
£
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HH T &R, BEREEL LT DKROZE), 5%, NF A MKICED T3F
FHAROEAN], &OITITHBE, — 7 /WIS & 0 BRSO RBE . JEFITEL O L ORI
D EFONTNDSZETHD, WIHEEE~DOERY 2 725N T, LR— T,
IVE CICASER OVEEM LB E 22 Lo GidkiT e n e ShvTnd, 72720, BifEsk
BEINTWDEIMEBEROBN E7Z DN Lo BRI 2 88O aFEM: & &
RSOV TIIAFEFEMENTE D,

T, REEBNSEZREBINT LAELTZEIC, ARFV A< on, XiFZEo=Y
TINHIEI N D F N O E VS TATE PR MAITIT L A EER I TE LT,
FE=H Y T FEORRBE T — X DEEBLETH D,

@ WE~DE
WEADEBIZONTIL, WOXHIBRHLONRHITHILTWD,

The type of impacts that may be relevant to consider for commercial fisheries may include
those during construction, operational and decommissioning phases, such as:
PARIREDTZDIZBET REWBO X A 7T, TRk, B, BLOoFHEET 2—XTE
DM EET,

- loss of access to fishing grounds;
BG~OT 7 ADEL

- obstruction of fishing vessel transit routes;
RS — N OBhE

- displacement to other fishing grounds (leading to increased pressure on

resources and potential conflict with other fishers or sea users);
fDWH~OBE L RER D (EEBFEA~DOENORE Y 0, o L
— Y — & DMELED FIHENE)

- damage to or loss of fishing gear; and
M B OGS UT R

- changes in abundance and distribution of target species.
RO B E & &%t

ESOEEL RN T 570 OF I EZ R 3.2-8 1077,
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#= 3.2-8

BEANDEZEBZEERT 5-ODEEEE (1)

Measure &

Detail &#d

Appointment of a Fisheries Liaison
Officer (FLO)

BERBELEFLO) DIESH
KEMEEEZZDERDA, EEE TN
RS7ZL

A dedicated company fisheries liaison officer may be appointed by the developer for
the planning and duration of installation activities and any operational maintenance
activities. This person will be the key point of contact between the fishing community
and the developer. The liaison officer should be a person known to the industry, with
existing contacts within the fishing industry. The fishing industry may be encouraged to
appoint its own Fisheries Industry Representative (FIR) to communicate with the
company FLO. The FLO will ensure that all fisheries sectors operating in the area are
aware of planned and ongoing construction activities to reduce potential periods of
disruption or allow affected fisheries to plan fishing activity elsewhere or at different
times. The FLO will also inform the developer of the nature of fishing activity in the
area. In addition, the FLO will also ensure any concerns raised by fisheries are brought
to the developer and addressed as soon as possible and is a key facilitator negotiating
suitable mitigation measures for the projectl. A key outcome of this direct liaison will
be to ensure safety during construction.

FLOIX, BERLHARBLOEMDEZELRENER-T 4D, FLOTBREERDBRFDERLER
DERIC ERTRHASN AWM THEFNIEESHL, BEFEATAEERORKRELLTUTFIR)ZE
fFaL, FLOETS A= —2 3V E Bk, HEINDENH D, FLOK . BEMNAYHEHHOERD A
RITHEEZ(THRAEEINSMUOGF TRIEEE T IBEXILBIHHFIRTHETOIEEHTTLA
12, ZOME TEENTH2L TORERE CRES) A, FTEPEFETHFOEFFHICOLTE
WAEREHERTILENHD, Ff-. FLOZRARBICZOMBOREXETHOMELMOE . SHITHRE
FICIH>TRESN-BEBBELHAREFAICET. BXEDAICHRDEZTRORISEBYLBEREED
RBERIERZLGANYEG D COERNGEEDOTLRRE. BRPORLOERICEND,

Fisheries Management Plan (FMP)
REEEE (FMP)

An overarching FMP may include objectives to minimise disruption during construction
and operation, specific requirements for promulgation of project information and
scheduled activities to fishing community via fisheries communication platforms.
AEMNTAEEENELTAMP)IZE, BERVBEGORIEZR/NMRICTSADEEZ. Todyt
EROAROCAEERBERERIETDREIZA =/ —2aV TSN IA—LENLIZAEIZA =T 4~
DFESNZEHOARGEDERNLBEENEENDIENH D,

Vessel Management Plan (VMP)
finfia B EREHE (VMP)

May include measures for construction and operations vessels to avoid significant
disturbance of fishing vessels in transit to other fishing grounds or when undergoing
fishing by following avoidance protocols and establishing project vessel routes.
MMEEHEICIE, ASMEBHTIAMTEITHTOMAD ELWVHELR#T 54, B#F
IIZLDEI:17E:»7‘:$$E§’:2&Ui§§ﬁ!:5§6ﬂﬁﬁ}ﬂ0)2%0)#%1%&0’%%%‘0)E@ﬁﬁﬂ%’&ﬁ&ﬁ?‘é%tﬁfﬁ%‘iﬂ

Construction Safety Zone
EH{krey—v

To protect fishing vessels from construction activity a safe parameter may be
established around any works and publicised to fisheries organisations and via shipping
communications. A temporary safety zone may be required and would need to be
agreed with maritime agencies and applied for to the appropriate authorities. A safety
zone in the region of 500 metres around construction activities may be applicable. This
zone should be communicated via fisheries communication platforms and broadcasts
well in advance of construction activities. if

MEZREBNOFILHIC. REBZRZHLPHEXEDEYICHEIL. BEAGOCRMEREZECTL
RIDENARETHD, —BHULREMBENBBELLLAREMENHDI A, BEHELREAL. BULERE
LRICHBETILENHIMNLLNAEL, BEFBOFEII500A—ML O HEREY — M EYIE
Bond, REV—VIIF REEOIZ2=r—2av ERELELTARSh. BEUEBICAILLIECE
REhBRETHD,

Operational Safety Zone
BIERRREY—V

To protect fishing vessels and their gear from snagging/entanglement on subsea
structures. An operational safety zone may be required around renewable energy
generation structures under the country’s energy legislation and would need to be
applied for to the appropriate authorities. A safety zone in the region of 50-500 metres
may be applicable, however this relates to offshore wind and best practice for tidal
energy is yet to be defined. However it should be noted that this may only be granted
where a clear risk to safety has been demonstrated. This should be communicated via
fisheries communication platforms and broadcasts and may be included in navigational
charts.

BEOEBEYNEOBNOBRAEVISAMEVREETLIADEE, BOIRLF—RHOT. &%
BATEIRLY—BENORBEICRLMELV -V DRENEGLSh, BUGRFILBE~OBREN
BEELEDTHAS, (RE, EUTITRFHY) REHMF(E50H5500mOFEEH B EBHONDHH, Th
[FFELRNBXEICEET2MTHY ., BRRBEREDARN SUTIREREERINTLVEL, L
L. i, R2ICKT MG RINRIESNTOBIERICOAHBHONDIILEICBETRETHD. .
REY—UITOVTI BEEDISA =y —2aV ERELBELTULUEESNDINETHY . MITRCE
B)ICEHEENTED,
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BEANDEZEBEERT 5-ODEEEE (2)

Measure #HE

Detail &4

Navigational aids

73]

To direct fishing vessels from potential hazards around the project area during fishing
activity.

BREFHPICERMEFDOEANBRREN S RMEREHTE,

Fisheries navigational charts
BEMATR

Update of charts with project boundaries to inform vessels of navigational risks.

EMMITAITLOURIZ BT HA0EERRRROELR,

Cable Laying Strategy and Method
Statement
=7 VBERR L RIS OV T DR

May include measures on timing of installation to avoid important fishing season,
micro-siting to avoid high value fishing grounds or known spawning/juvenile grounds
during sensitive periods, cable protection measures that enable certain gear types to
continue fishing the area i.e. those operating along the seabed (to avoid snagging or
exclusion from the area as a result of the risk of snagging).
ERHATRITLAORERY ST SXE P, S MIMED RS CHBCRAOEN- HADH
HERTDADIAIOY ATV DERE., TOT)T7 TORERET D AICEARNTRELITDRE
EAEEICT B —TILRER R OFYBEISEAL (AESN) KETHIE, (BAHPENERX (L
BHDIRYD HIZZOHIFALDHREE T 5)

Cable Protection Monitoring

T=IIVRERTE=SYLT

Operational performance and safety inspections of the export cable will ensure that the
cable remains buried, any protection material remains in place and that the cable is not
vulnerable to snagging or damage from fishing gear or anchors and that no debris
hazardous to fishing activity is present.

IHFRR—rr—TILOBEREERUVREHREICLY., 7—TILABERSNIIKE, (REMAFTE DAL
BIZHSKRE, 7= WABREERBT7UN—ICLBAFRHETITHLTRB TEVERTBEEY
ISR A - RMENFELLVEEHERT 5,

Fishing vessel participation
Bfrnsm

Opportunities may be identified for the use of fishing vessels that have been disrupted
or displaced as a result of construction activities and/or operational footprint of the
development to support activities such as baseline and pre-construction surveys,
construction and operation maintenance support or use as ‘guard vessels’. However,
these vessels must adhere to high safety and operational standards required by the
offshore renewables industry and may require additional vessel improvements, vessel
crew training and specific guidance to meet standards.
BRIBRUBROBRELTCORTHOHEX A iﬁ#&ﬁéﬁbht,ﬁﬂ‘ud)ﬁ)ﬁ% &, FREE
DRELSHEREICSTIZIEFBHZEN—RSIVRE, ERATRAE., BN, Bk, AV THURAXIR
FEFHEMELE OBRA BRI S EMELNLEL, LL, _hbwﬂ’uﬁﬁlﬁimi FEBRERRETR
LEX—ERANERTIEVREULERZEZETFTLATNEEST BMOMMBE. ME DI,
HEEZRD=-ODEKMEH AL ANRBELLD,

Compensation and claims (non-
mitigation measure)
MENEEE R GERRFEE)

If co-existence is not possible, mitigation for disruption and displacement of fishing
activity should be considered as a priority and compensation should only be applied as
a last resort when there are significant residual impacts that cannot otherwise be
mitigated. This may be calculated based on accurate evidence of previous multiple
years of catch records3. Developers are unlikely to have sufficient budget to commit to
any substantial or long term compensation payments and mitigation is likely to be the
most effective option. It is not a practice that tends to be used in tidal energy
deployments.

LLHBENTABELIESICE, REBEBEELTAENOHERUVASBEHOLERISHLTOREME
BEEEL, ESLTHEMTELAVEOERGERFZEN LIS A DERIBIREL TRELTERATAN
ETHD, BEBITBEREMOAEOREOERGIIM-ESVTHETHIEMNTES, BAFEED.
EEMFEIRPVGBEILVENRTIDICHLLEFTEEFIBEIEZZIHL OBRMBELRD

HMBMGEREAYES, CORTBEBETET LT —RARSEALLSETETSIT4RTIE
IR

KRN TS

WESDRBEZRBT DHE & U CRFEREMEYEE (LUF.FLO &1 9,)
DIEMPTON D SE Mo %, FLO [THITOIZEIZFE LN TN

WETHY ., FEHMN

DFHHE O HTTIFE~DRBRE A TE D L 9 RS LETH D, HK iﬂm@

WEGRRANEO LD Z L%

<o BERHIE FLO OB ANIRESHIITH Z &M

AETHLEEXDBND,

F7-. HITOWITE D LEZTHT-DIT,

WY IR ) T EARET AR ED
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BUR ST & 72 2505, g BRI OBEESC, B0 TIT 9 AT X OGN K-> T X
FXETHDHZ LD, iR FLO R, HUROEERRE & O+ 72D 5 2 TT
DIDHRETH D,

(2) ﬁﬁwﬁﬁﬁﬁﬁ’xﬁéﬁﬁiﬁ
BB HIIC W CiE, BEDOREOE(E 2 EEMICTRIT 2 EEFIELS
@m T B EERI TR ED 2 SOFMBFER AN STV S,
TR EFEICBIT 2 EELRFHMEER TH AWM DO LT OV TIE, BfEV I =

— g VEMWEEERNFIEC L > TEOFMMEZIT ) 2 LN TE 5, MENZET 23

B Iab—yavid, arEa—XOMEER EOHEA RETARREINTEY,

ZOREEBREITI ELTnD, WREEFRETIIREREZWTICRET L2 L0%

W2 END, 2WITHBE TR <. TENIE 3RIC THEFEE/RE T VT L D MREEN

EENnbd,

MENDOZE LD, EREITFIEIZEL > TRHETE 2B IZOWTITRRVE R Lok

VIEBERSHY, CNETHLELORETEAA Y FTHOWOBRTWS, 29 Lz
%%%&’iéﬂﬁfm\%%kLf%%hk&@%%é%@&%%b&bﬁf%
EA TR D ZENZ, 2L, 29 LTHELREMERIE. —EDRMD T ThE
BICRR D SO H D TH Y | kA RERICE » THREL IR REERAD S Z L. R
MEEMENSH D Z L IITEENMBETH D,

—7 . EREMNFETITIHMEARERER 2OV T, EHNFREEZHVWD L &2
Do WIRBEEELICBN T, ARBRIRDLIZ ODEY~DOFE, £72BURTIXET
AL R K EEOHEBIZOWTITEENTFERAVON D, EERTIETIE
— MR e BRI L, BP0 L B O FHIZ I T DBl F%
DD, WEBOBREZEEMCTEMT 52 L L, BlE, ENIZET 2 ERE
BT EEITZ L, EEATIEIC X 5 EERIC T#éhﬁﬁi+ FTIE RN E
EZoND, %, HUEFOWE, BH, oF8ELRZ Licky, FBEEOR R
Mot bDEEZLND,

S 1& A o
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3.2.4. SROHRE

SEEOREE TIL, REZETMEICHE O TR T REHE 2, A OFEFIRCENOE
1R EDOFEDOFH|EBEICY A ME L, ELZFHET~EHE DWW L E21T-o 72,

T BB F6 1T D BRBE R RN Tl, KORIZBWTIZ Y — B ~DEZRER, BEE S EHE
BN ~BERLBELZ L OTHITHRE SN TE LT, &KL LTIY — v U 0ME s
— T NADBERRBREE~OA X7 bl bT LIEBZLNATHRY, L, %% —
EYOENPHA T 7 — MELTEHER, BHEL WO RHIICDT. > THENMTON D LG
DR BRI OWTIIARHRE 1L, SBE=F ) VI FEORBE LT — 2 D&
BERRDHILTWND

DFEY, EAED & XD MW T H IR EICAR D BRE TG FE, t=4 Y
YT OFIRITHENL SN TE LT, SHROTFIEOMN. LT — X DEEBIVLETH D, AFEE
X, BTSN L L CM AT RE R0 E N ) S E TE SR MEREICHEZITV,
B EEHaEiTo7,

IR BRECRBI2A5BOMEDO 2L LT, BENEEBORH VRIS END, B
TR L 13, HHOFENEAERD Z LI2XY, BE~ORENEMI, REHEIZR
MEan T\ Z&Thd, Fk, EEROWIRBERAZR CIRICRET 27 LA VAT A
DR SN DBRIZIE, BECEOBR VIR ICEHEL 0D, 2O, SEHOMITRE
BRERECBONTAHNRE=F Y VIVFTEPREINDILEN DD, o, EMEMRFIEIC
LI OEHEA®mD LTI, BIRHERNE=4 ) VT OHEER—T 52 6%
EENOREHETH D, %’ﬂﬁﬁﬁ%#ék%z%ném$ﬁ®%¢:owfi Bl
PR R O HARCBLIN UL, 7 — & OBEBRITI R D HIEHEZH— L, SREEEETHM I fE H
T%é%Tw%%%ﬁé_&;iof\mgwﬁiﬁ;iéﬂﬁ#ﬁzéiok&é_&
NS D,

WANZ I 1T 5 FF & LT, BEAOREREEL LT VX r—X] IZELLTWH
Do BIZIE, WIS EMICHE, I EEmOHmAMEN R L, KE, [REE2E
YT D52 LICE o TAERBRICHEBEEZ DLAETHD, 208D IeiER Y 27 2K
oL, TPz Na =7 LW FRERHWOND, TV T T IO LR — X
D, IFH Ao Xa—7 ) \RDE D ERITRT,
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Design envelope considerations F ¥4 vl Ru—F oW TORE

The Design envelope is an approach taken if the final design of the project has not been
finalized and there are a range of designs being assessed as part of the environmental
impact assessment. This approach allows the developer to have flexibility for determination
of design or technology within the envelope during the EIA process. This allows the
environmental impact assessment to be conducted for the ‘worst case’ design scenario for
each receptor. This means that the assessment will be relevant for any design that is
completed within the design envelope.

THA v Ra—TLd, BETEA A bO—EE LTI & L2 SO O A& G2
RELTOWRWESIEAESNET 7 —F T, 20T 7r—FI2L v BREHE ifﬁﬁ?’zxx > b
W, = _e—7 (G OO THEATCRETOWREIT L TORMME bR >HERFTFEh
F9, ZOTTR—FTE, FLET X —~OBREEEMIAEE L [V—X boF U A] 2R
FEhi SN H5FERICLET, 2FD, TS o _"e—7OfENT, BET 28 TR
Rl S - F L ER L ET,

WIS B HE CIXMIM R B ST A AEOBRFTOMERIRZ D D, HHVITFETE
HIOBEE, FHEOYIWBM TL < OFIHRAENMTDLL, 29 LEEMT [T—2 |
r—A] ARELTEL T & T, WIRBEEROLEED LB LAMTOILLBEIC, [T 1
T Ru—7] OFEANTHIUTREAN OB EZIT> TNWDH I & L b | R

A ORBUZ AT 72HR 0 fiAx & L THEIR FETIIRW N EZE X b D,
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3.3. EMTERE
3.3.1. FAEME

WET XL X —EEICB T 2 RERBEFHE L OKPOREED ~OEWM & L IEEN
EFoNbd, 202 00BRIMWIEY — B OMEE L IAMIC S K EE 525, £
BB Z B, BRI 2D 2 Ik ¥ — v BOPEE T, RO
ANF—RERELZ T TND, SOITIEIREBRBOF A= @REETTNTEH LIZR
DBESLEM, BEROLEERENREEND, ZNUOLOBGORMEIET 5 Z &3,
K DEFES A MR THKIREO SO IEFEBICBWCOIRFICERETH D, FH 1 7 X
N (6 A~9 A) BMTONTEOM»AICER L& 2 A, HEKIRO KRR
fOA—T g RathO X —E U RIEFLEEINTNWDI A FH KR RT T AL H_TH 10C
BT,

INHOHEMEMNG, & MESBEA~OAEME LIERICOWTORERZ REWETICT
2017 - 6 ANDAT-> T D, ZOFEBRITIZZNEIUE I BEIO /SR % 18 925 22 fHELY
fFF7e7L—20% 6 EEICHE LBWERET 260 THD, 7L —2A41F 6 » HEIZHE
XL 2017 49 A L0 3ROV EHEiT 5, 7 L — A% 3 » AwICIEIC THEERE
179,

*x 3.3-1 HAEIRE

2017 & 2018 & 2019 4F

6 H 9 H 3 H 6 H 94 |12H | 34 6 H 9H | 124 | 3A

68 | X | HE | BE | BE | 5 | BH | 5E | 5E | BE | 5K
BiE | % | [ Bl B B Bl
% 3% % % 3%

KIENUL, — I~ 21T 9,
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3.3.2. AT

7 L — AOREZITIE OO HAE KR &R L o THRIE LTz, RESME LT
IFULF T b,

KIRITIR DR F — B URRE LA CEARIFIZT 572012 20mFEORSI BNEE LUy,
ATEEEIZ OV TR, OO E X7 L— AR L TETTHY . 2%
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5.4.3. BHEFEOKE
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(1) #E/TRfE
- EBIFHEAIAE (5 2 HESE)
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OpenHydro Turbine
Design SCADA/ HMI

Array/Farm
SCADA /HMI

Maintenance

requirments

5.4-4 fEJO—Fry—F
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5.4.4. JHR - FERER
F—T oA N o B R R O E SIS 5 R T h D,
EWIRIE I LEEER LA 548, 10 4E, 15 FmICiTh S,
#EHHER OMIEIEEE TiiT 5,

5 4, 16 F M O E L

- M & TCCIRPLE S

AT == EDORT Y T oy RASHR

AT —H— m—F— FEEE, SO
10 fFag e A e

- JETEME L TCC OIRPLEIMIE

AT == LEDORT Y T oy RASHR

AT —H—lu—Z— DT ) — FLH

AT —H = m—F— FEEHE, BRSO

#H LB AR O EWREEA 2 TR T 2,

K 543 RT—E—DRR - HIEFEE

System Minor overhaul at 5 year Major overhaul at 10 year Minor overhaul at 15 year Recovery at 20 year
Service Service Service
- Replace Endcap Fixing Kit - Replace Endcap Fixing Kit - Replace Endcap Fixing Kit
- Cleaning of External - Cleaning of External surface - Cleaning of External surface
surface - Cleaning of the water gap - Cleaning of the water gap
- Cleaning of the water gap - relace internal/external
g anodes
- Decommission End
& Inspection Inspection Inspection a7l
n - NDT Lifting Points - NDT Lifting Points - NDT Lifting Points
- Anode - Anode - Anode
- Paint - Paint - Paint
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x 5.4-4 HBEH ML EITRY FORE - HEFERE

Minor overhaul at 5 year

Major overhaul at 10 year

Minor overhaul at 15 year

Recovery at 20 year

GENERATOR
(Coil & Magnets)

Service

- Replace Connector O-rings
- Cleaning of External
surface of Coil and Magnets

Service

- Replace Connector O-rings
- Cleaning of External surface
of Coil and Magnets

Service

- Replace Connector O-rings

- Cleaning of External surface of
Coil and Magnets

Inspection

- Cable inspection

- IR Coil Test

- Magnet Test

- Paint Measurement

Inspection

- Cable inspection

- IR Coil Test

- Magnet Test

- Paint Measurement

Inspection

- Cable inspection

- IR Coil Test

- Magnet Test

- Paint Measurement

Decommission End
of Life

& 5.4-5 TCC D mtR - MIEFEE

System | Minor overhaul at 5 year | Major overhaul at 10 year Minor overhaul at 15 year Recovery at 20 year
Service Service Service
- 0-Ring Replacement - O-Ring Replacement - O-Ring Replacement
Connectors & Flange Connectors & Flange Connectors & Flange
- Cooling system Pumps, - Cooling system Pumps, Fans, - Cooling system Pumps, Fans,
Fans, & Coolant replaced & Coolant replaced & Coolant replaced
- Keel cooler clean - Keel cooler clean - Keel cooler clean
- UPS Battery replace - UPS Battery replace - UPS Battery replace
- GCP Fuses replace - GCP Fuses replace - GCP Fuses replace
- Internal Sensors - Internal Sensors - Internal Sensors
8 - Vessel repainted Decommission End
- - Anodes replaced of Life

Inspection

- Cable & Connector
- IR Cable Test

- Fibre db Test

- MV Switch

- Transformers

- Power convertors

Inspection

- Cable & Connector
- IR Cable Test

- Fibre db Test

- MV Switch

- Transformers

- Power convertors

Inspection

- Cable & Connector
- IR Cable Test

- Fibre db Test

- MV Switch

- Transformers

- Power convertors
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6. REMEOREICETLES
6. 1. RERKOHHERE (TCC) DRYE
6.1.1. HETr—
Wk 29 A —T A Rtk sREEHT A21T o7 ECHEM L-iE T v — %X 6.1-1

R T,
( Procurement Policy j

Stock
PO PPO3 Management Shipping PPOS
PPO4

Stock Management

[

RFQy Contracting
PPO2

Supplier
Processes NDA PPOB
(Soulcins PPO7

Proced ; - . . T
rrrrrrrr Supplier Sourcing DA PROG RFQ/Contracting Contract/Supglier Ordering PRO7
Strategy PRO4 PROG Management PR11 PR1O

l l l l l l l

Documents | Supplier Sourci i
upplier Sourcing NDA RFO/Contract Contract/Supplier PO Stock Management
nd Forms Strategy Management Process

Contract/Supplier
Management PPO1

Shipping PROG

Shipping

X 6.1-1 FEIJO—

- JEEM L TCCBEMBRO ALV 2 7T 4 v — L Vi
YT TA Y=L O - BRI SR RET

BT - PEE AR D WA DT & S

- T EUE(H

CBE LTV T T A ICREEERAT
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6.1.2. FAEFEEIRI
7 L— R, ve—%—H#kf, TCC BEtkar, A7 —% —H#tf. HH7+— 20 EE
201843 HE CICHEEZRZE T TETH D, (—HiesEEHE FitllRd,)

= 6.1-1 FHERRIKR

PO e - #AM 4 B
Outer Ring Steel 1set
Blades 10 blades
0—H—
Buoyancy Foam 1set
Journal Assembly 1set
Endcap 1 1
_ Endcap 2 1
AT ==
Bearings Assembly 1 set
Proximity Sensors 1 set
N Magnets 1set
IR :
Coils 1set
Pressure Vessel 1
Framework
Cooling System 1
Switchgear Software 1
Switchgear 1
A Export Transformer 1
VR
Pilot Transformer 1
(TCC)
Aux. Transformer 1
Break Resistor 1
Power Converter 2
Electrical Panels Set
UPS System 1
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6.2. BEYT —7 N ORIE
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7.2. BT I 21— 3 VOREFE
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7.3. BT I 21— a3 VORBR
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