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Abstract

In this study, we assessed the environmental impact on marine endangered species, especially marine
mammals and seabirds around offshore wind energy plant in Jeju Island and West-south coastal area
during 2014-2020. To reduce fatalities of marine endangered species from noise, vibration and collision
around offshore wind energy, we suggest below. First, we have to add the variable of assessment such as
monitoring of marine mammals and seabirds. Second, we have to prepare the scientific monitoring platform
such as high-tech vessel and flight control system. Third, we have to adopt the simulation model for
seabird collision to wind energy blade.
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[Fig. 1] Overview of offshore wind energy projects
in Jeju island(J1: project in
operation, J2: Daejeong project, J3: Halim
project, J4: Handong-Pyeongdae project).
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<Table 1> List of offshore wind energy projects in Jeju Island(ID: Name of project, Year: Consultation
process, Cap.: Capacity of production, Note: Environmental impact assessment by Ministry of

Environment)
ID Year Wind Energy Site ((1\:;\1;}) W}i:: ilrl:;i(cmz) (I}\I;K:)
1 ‘12 Tamra Jeju (31\28ij/10) 541,421 -
n (: g) Daejeong Jeju 5 61\/}8\? I\fvfm 0 29,000,000 Apggi’)ble
B0 Hallim Jeju 53 61%\1' 1) 953,805 Apggi‘)ble
420 ;'y‘:;iogzi Jeju ( 5,;1(3:{;?11\1W1 9 5,630,000 Ap(ﬂz;la)ble
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[Fig. 2] Overview of offshore wind energy projects Fol A= 9le Uq SH"‘(MJ”’ iopathes japonica)
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<Table 2> List of offshore wind energy projects in West-south coastal area(same as Table 1)

. . Cap. Use Public Note
ID Year Wind Energy Site (MW) Water Area(n) (EIA)
60MW
¢ : 1 )
Y1 15 Southwest Jeon-buk GMW x 20) 248916
98.8MW
¢ : 5 )
Y2 16 Saemangeum Jeon-buk 2 8MW x 35) 6,835
68MW
¢ - lati
Y3 16 Gunsan Jeon-buk (GIMW x 21) 7,683 Cancelation
96MW
¢ } 1 _
Y4 19 Jeonnam Jeon-nam EMW x 12) 635,015
Applicable
Yeonggwang- 350MW ..
¢ - 2 1 Minist f
Y5 20 Nagwol Jeon-nam @IMW x 84) 33,265,510 ( inistry o
Environment)
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<Table 3> Number of marine protected species
Index Mammals Invertebrates Seaweeds Reptiles Fishes Birds Total
No. species 16 34 7 4 5 14 80
<Table 4> List of marine protected species both marine mammals and seabirds

Index Marine mammals Seabirds

1 Pusa hispida Haematopus ostralegus

2 Eschrichtius robustus Eurynorhynchus pygmeus

3 Tursiops aduncus Egretta eulophotes

4 Balaenoptera musculus Synthliboramphus antiquus

5 Histriophoca fasciata Uria aalge

6 Callorhinus ursinus Oceanodroma monorhis

7 Zalophus japonicus Synthliboramphus wumizusume

8 Balaenoptera borealis Phalacrocorax pelagicus

9 Eubalaena japonica Calonectris leucomelas

10 Balaenoptera edeni Gavia stellata

11 Neophocaena asiaeorientalis Numenius madagascariensis

12 Phoca largha Platalea minor

13 Balaenoptera physalus Tringa guttifer

14 Eumetopias jubatus Cerorhinca monocerata

15 Physeter macrocephalus

16 Megaptera novaeangliae

AR FE7 0 20173 20189 R 12710l =3al3
5 olo] 2=t} ey AR TAgAeuA 3020 ©]3A
Tawel whE LT FEol ATHARL AR ) o whE 2Ad, AAAIH] FAe] og)
|

of sigstel ¥ AFolM: Al ARSA 9 AEHe] Ug AweTA Frhsa i A
A% Y IFRRIDE AAEYA ol oAF ATahels) AdAe FHoz
F 20i64de] BYEA 5L s Fol olsdwA TR FHUA AMe A% Fk AFEx 9
Aohe] ol FEALL, W% ¥ 2 o] ohlFig 3))

AL FHOE AY FRE et Ak W ATl slelolgAT oA TR

L AFR olalgAt  FeEwA e geh SAREan, o AE
A e B d@), % AEEe), A AT
A Qo] 2z ub ek oy FAE otk ) Hzw WoHe] £ FA et 4

- 1433 -



AEEINE 13 AE Hom, gy sdEy
(12)¥ B AFFEHIHS 13 B &
23]9] oMol tist HEZF X&E up Qo
3k el AEY(3)S 20139 HE e %
2019 AFE B3l T 239 HES Ay
ko A slelA ol &t o]FHX o
BFEdA e AdE] s E Y, Al
w AWFEE(Y2), AE A S (Ys3), A
AFEE (Y4, 3 sFFE(ys)elth ol
A8 b APEEE - ARl s Fo Al
ol FAstEAom, VA AFYE E<k, Bk 2
2 BekS AR F 339 AEE F8l 9t A
¥ vk ATh([Fig. 4)).

ofN ol 2

6
5
4
3
2
1
0
2016 2017 2018 2019 2020
[Fig. 3] Trend of offshore wind energy

consultation cases(2016-2020).
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Reference
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<Table 5> List of marine protected species in offshore wind energy in Jeju Island (Source: NIFS, [2020])

Reference
Monitoring

1

ko]
PN

Status of Mammals
(Marine protected species)
(Tursiops aduncus)
Expert Interview
(Tursiops aduncus)

2

Z-
Reference + Monitoring

Reference + Monitoring +

7] Al

E

Project
J1
2
J4
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<Table 6> List of marine protected species in offshore wind energy in West-south coastal sea (Source:

NIFS, [2020])

Status of Mammals

Status of seabirds

Project . . . . Other endangered species
) (Marine protected species) (Marine protected species) & P
Monitoring
Y1 . . . - -
(Neophocaena asiaeorientalis)
Monitorin, o Lutra lutra,
Y2 & Monitoring . . .
(Lutra lutra) Prionailurus bengalensis
Monitoring Monitoring
Y3 . R
(Tursiops aduncus) (Eurynorhynchus pygmeus)
Reference + Monitoring +
va Reference + Monitoring + Expert interview Scelidotoma vadososinuata
Expert interview (Falco peregrinus, hoonsooi
Apus pacificus)
. Reference + Monitorin,
Reference + Monitoring + K . &
. . (Larus crassirastris,
Y5 Expert interview -

(Neophocaena asiaeorientalis)

Egretta eulophotes,
Platalea minor)
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<Table 7> Critical evaluation variables and list to write for offshore wind energy projects

Variable

Contents of consultation report

Marine mammals

o abundance, tendency of appearance, diversity

o stress simulation caused by offshore wind energy

Seabirds

o flying route, habitat, diversity, population

o bird strike simulation, alternative route

Weather

o wind direction and speed(monthly, yearly, 10-year moving average)

o wind map for minimum 4m/s wind speed(average 7m/s)

Noise-Vibration

O status of noise and vibration during corporation and operation period

© multi-noise stress simulation, plan for reduction and mitigation

Electromagnetic wave

status of low frequency wave and electro-magnetic wave

Al
el 4
ZALR

7

2013; Park et al., 2015; Park et al., 2017).
o= o7t AF EEske AYow
Qo dA FAE Al sl &t
sl REAT T8 A=

=23l
71 B3| %= SHh(Lee et al., 2014).
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<Table 8> Survey and sightseeing for marine mammals in Jeonnam project(J4)

Perpendicular distance(m)

Survey Survey area Survey dis Observations Sighting rate
(km2) ’ (Primary) Mean Max. (n/km)
Wind energy 20,032 40 50(40) - - -
Around 10,000 30 10(5) - - -

- 1439 -



al = =it
= ArlsioF & Zolvh Wy AA Al FEA
= % 7hs Al HulelA BAdsE 7] F A
o] FFo% HMutwo] WS AgAED A
3l Aol AAsHs Al LR 4G A,

cherg Askel e Fal] @Ade] gk dijivkA
o] AsA ot} o]9l F#Ft] A

Helold Eds dete] B7F Al &
1 UtH(Comsol, 2020). °] =92 HY ¥
%2 7|9KGravity  base), 2]

>

A
.
% 3

O & o
&

o slpEel ML FEE stetab) sl
g AFst] wpE A5

T T a-
o] 7hesitt. v WAE B7PE Thedt A

a
oL
Z o

W7k
Fpel
Fas W mge] 275
of A8 5 = AR B

T7F A

b
Y,
_\3
N

e

o)

ol F
>
1>
o
o
2
)
ot
>~
>
=
re

Monopile

-
|
|

[Fig 5] Type of pile of offshore wind energy
(Source: Comsol, [2020]).

o) 3 2APL Btk AFVALE 2L A

SolmeE s $8%

o
(Koller et al., 2006). F7}2, FAHFE7|HS
&5 ATLRFAY FF 55 HEE
ASEA Hel Atk W Al digk Al
S

e

Threshold level (4B re. uPa)
8

sk Porpoise
213 Seal :
Minke
af g
200 400 600 800 1000 1200 1400 1600 1800 2000

Freauency (Hz)

[Fig. 6] The noise simulation model of marine

mammals (Source: Comsol, [2020]).
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and Halpin, 2019; [Fig. 9]).
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[Fig. 7] Overview of research plan (Source: Wind
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