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EXECUTIVE SUMMARY

AHVININNS

PP’ EXECUTIVE SUMMARY

Study on the Policy for the Preemptive
Response to the Biofouling

1. Purpose

» The purpose of this study is to devise measures to improve current
policies related to biofouling. Recently, biofouling has become
an increasingly major concern, posing harmful impact on the
marine environment, while resulting in a loss of 10 million USD

in the global shipping industry.

» This study identified Korea's present status in regards to
biofouling management, while comparing and analyzing domestic
and foreign relevant laws and systems. Through these efforts,
this study suggests a number of policy-wise and systematic
directions to minimize environmental and industrial damage
caused by biofouling and promote relevant technological

development and industries.

Vii



2. Methodology and Feature

1) Methodology

Classification

preceding

viii

Major

studies

Differentiation from preceding studies

Purpose Method Major contents
Title: Influences of the Research trends of
Surface Pollution improvement on
Cause by the Marine ship’s energy
Growth on Ship Hulls efficiency
on Engine Performance | * Literature Testing equipment
and Output review and methods on
Researcher (year): Experimental = correlation between
Jung, Kyun-Sik (2015) | equipment marine growth on
Purpose: Analyze the and method ship hulls and
impact of marine pollution on the
organisms on ship hulls bottom of ship
having on energy Combustion analysis
efficiency and considerations
Title: Preemptlvg Present conditions
Response for Ship Hull . .
; : of biofouling and
Fouling by Controlling ) ;
inflow of alien
the Movement of Spacies
Harmful Marine Life pecies
. . Analysis of
Researcher (year): Literature o .
. . existingstudies on
Kyoung-soon Shinetal. | review )
. the impact of
(2015) Analysis of o
P ‘D i foreion biofouling
Purpose: Draw policy oreign cases Analysis of IMO
implications based on S
guidelines

the analysis of present
status of biofouling
movement and
international trends

Analysis of cases in
Australia and New
Zealand

Title: A Study on
Reduction of Biofouling
Adhesion by CO;
Utilization

Researcher (year): Kim
Jae-hyun et al. (2016)
Purpose: Study the
impact of controllingthe

Experimental
method of
pilot plant

Dissolution and
elution of carbon
dioxide

Experience of pilot
plant

Redissolution of CO;
Features of pilot
plant operation




Differentiation from preceding studies

EXECUTIVE SUMMARY

=
Classification : =
Purpose Method Major contents )§>
Features of fouling =2
adherence of biofouling organisms and
by utilizing CO2 adherence reduction
effect
Analysis on
international
regulations for the
Title: A Study on introduction of
Regulations of harmful aquatic
Biofouling Pollution organisms
Researcher (year): Suk, Analysis of trends of
Ji-hoon (2018) Literature individual countries
Purpose: Analyze review (the US, New
regulations of major Comparative | Zealand and
4 countries on biofouling | policy Australia) on
pollution including analysis regulations of
CBD, UNCLOS, IMO Comparative biofouling pollution
Convention regulations | law analysis Present status of
of major individual domestic laws for
counties and suggest preventing the
countermeasures for introduction of
South Korea harmful aquatic
organisms and
international
countermeasures
Existing studies have Management status
been primarily about and problems of
pollution on the bottom | * Literature biofouling
of ships caused by review Analysis of
biofouling, regulatory Analysis of regulatory trends by
trends and scientific foreign cases | major countries and
experiments to reduce | * Workshop international
. adherence. However, and interview | organizations
Ui sy this study highlights with experts Analysis of
suggesting policy and meeting technological
improvements after with those development
analyzing management | working in relevant to biofouling
status of biofouling as relevant Improvement
well as relevant industries measures of

domestic and foreign
policies.

biofouling related
policies

Source: Written by authors by referencing individual reports



2) Feature

» Following increased attention and discussion on the issue of
bio-fouling centering on the International Maritime Organization
(IMO), this study conducted an analysis on discussion trends
within the organization while analyzing legislative trends and
relevant policies of several major countries that have led the

trend (Australia, New Zealand and the U.S. etc.)

» Together with major international conventions relevant to the
management of bio-fouling, this study delved into the present
status of management, both domestically and overseas, as well

as trends and cases of relevant technological development.

» In terms of methodology, this study utilized in-depth interviews
with a number of relevant officials and experts in organizations
such as the Ministry of Oceans and Fisheries, Korea Institute
of Ocean Science and Technology, Korea Marine Equipment
Research Institute, Korea Testing and Research Institute and
Korean Register. While those in the MOF specialize in policies
and work in relation to technological development for the
management of bio-fouling, those in other organizations are
proceeding with research on the prevention and removal of
bio-fouling. Based on these interviews, this study identified
problems and limitations of Korea's bio-fouling management
system and extracted a number of policy-wise and systematic

improvement measures.



EXECUTIVE SUMMARY

3. Results

AHVININNS

1) Summary

» Bio-fouling has been generally mismanaged with a lack of

understanding on the present status and removal of bio-fouling

as well as the absence of post-monitoring.

- A survey on bio-fouling for ships at berth in ports is underway
as part of a research on organisms disturbing marine ecosystems.
However, this survey is intended for the designation and
management of organisms disturbing marine ecosystems, which
results in poor management of bio-fouling in regards to shipping

and pollution perspectives.

» There is an urgent need to specify standards, methods and areas
of removing bio-fouling and regulate a monitoring and reporting
process.

- Current law does not stipulate standards, methods and potential

areas for the removal of bio-fouling, methods of record book

management or processing eliminated residues.

- Given that in-water cleaning is common in reality, lack of relevant
legislation law will can lead to covert cleaning along with
concerns on enforcement which consequently produce
inadequate measures for environmental conservation as well as

safety actions.

» Legislative improvement is necessary to establish the (tentatively

Xi



named) ships” bio-fouling removal industry for businesses not
being included in the marine environment industry under the
Marine Environment Management Act. Such a law will only allow
the operation of specialized businesses that meet strict

requirements and use qualified equipment.

» With an increasing awareness on the necessity of regular removal
of bio-fouling through in-water cleaning, a paradigm shift is
taking place whereby treatment or ‘hull-cleaning’ moves towards
a more preventative means of management in ‘hull-care’.
Therefore, active support of relevant technological development

is necessary.

2) Policy suggestions and relevant activities

» Clarify the goal of bio-fouling policies

- Together with precautionary measures for the management of
the marine environment such as through a status survey and
a risk assessment, it is necessary to strike a balance between
regulatory policy and industrial policy: preventing an excessive
burden on the shipping industry and protecting the marine

environment etc.
» Prevent bio-fouling in advance

- It is important to conduct a status survey and establish a relevant
database. For instance, the number of species and types of

bio-fouling as well as foreign vessels entering and departing

il



EXECUTIVE SUMMARY

domestic ports should be identified, while building an

information system based on comprehensive research from

AHVININNS

statistical, biological and chemical perspectives.

- ‘Organisms disturbing marine ecosystems and ‘harmful marine
organisms prescribed under the Marine Ecosystem Act do not
fully reflect matters concerning Common Hull Fouling Invasive
Species stipulated by the IMO. Therefore, it is necessary to add
designated species responsible for bio-fouling and introduce a

separate risk assessment system.
» Remove marine fouling and follow-up care

- Eco-friendly removal of bio-fouling should be invigorated, while
follow-up care preventing reoccurrence of bio-fouling should
be strengthened after fouling is eliminated such as through an

environmental impact assessment and follow-up monitoring.

» Response to international regulations and support for industrial

growth

- The first order of priority should be to actively review relevant
discussion trends in the IMO and provide information to domestic
stakeholders. Furthermore, it is necessary to set up a ‘help desk’,
offering and promoting information on regulatory and

technological trends of foreign countries.

- The government should take a leading role in technological
development to address problems arising from bio-fouling, while
laying the legal framework for relevant industries to invigorate

the ships’ bio-fouling removal industry.

xii



3) Expected benefits including policy contribution

» Suggest policy directions to respond issues related to the control

and management of bio-fouling

» Prepare measures to minimize the impact of international
regulations having on Korea's ship-building and shipping industry
by analyzing the trends of major countries and international
organizations in an attempt to actively respond international
regulations on the marine environment and strengthen the

competitiveness of relevant industries

» Present measures to improve current laws in order to protect

the marine ecosystem and the marine environment from
bio-fouling such as the Marine Environment Management Act

and the Marine Ecosystem Act

Xiv
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22 NG| S0} SHOBIR(ZAIL: 2019, 8. 30

2) sHS=(AM: 2019. 8. 30)

3) =2 2I(2018), p. 786.
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o mApZo] Ra5} 3
of T22| FFS T AL WBOECEMBHY EX Holost
2 oleta RECLY vl o YL FA HFolA B 1A
& % i, A9 % HFTRE, SHE AL, ol QA So
Eo] RAte] TAMHNE o %ul 4gsHA Bk BAE YER
A8 71719 oF W AW T A AH K9 23829 §
o 5o BAZL 24" 4 ek

EH oA+ /ﬂ‘ﬂ]‘l‘i—?—‘}/‘“‘:(shlps bio fouling), A1* ]l"i——.“g%(ship’s
hull fouling), SIFF-ZYE(marine bio fouling) 522 E&F o &
2L et oFF|7HA] Aol A Pojub Hio] @ uhedo It HE
o] Au|=A] ot7] "] HEEC] FHE FAHAY k=4 &
oj#7] Yol et goj7t o] Fo| X A= &2 Aol T, Hio]
3”}%‘3145781% 18 & A 2F' stttz & 4 3l
on $F 0 =EH Y Ee F2E B EC] F2E O
A& (accumulation)¥&= A 02 o|gfH} 6

3?7\1]3]1/\}7]:[L(IMO, International Maritime Organization)ol|A+=
HEZREHY QA3 AASHAY BAsH7] fJste] 55| AH =

4) H|0]b] AFH(ZA: 2019. 8. 1)

5) MEQ = HI0|Q T2 SIAR AtiF||ot M50 Qs SHAMM EH0| CbsHSZI0| defgs
SIMS UBH=C, BTHO| SR0|M 12 0|LHOj| ThatE! %7|°'xr O| SA0| LO{LITT 24AI7HOLK
Ofl E|2|0tt MIZS0| Z2t2O M AIZIO0| O X|UEAM HS 2 MSH|RL Q7 |X17t Z2tgH| Sict,
AEXHOIHU MR, [HTE] (0| EH I Jnt HEDSE 22 7|4, 2019.1.24. 2K 7|
APRIR, AZK (244621 2019, 8. 1)

6) X2 (2018), p. 143.
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29} 78, AH] 5L 9u|sh= WA AH (antifouling system) =
o5z oA A= F2AA 9 A A Higt == A ‘:]'—?—
ojA]3L Qe o] EJ—’HOﬂ A= Aol Adre] AA| oA I
ojup= Hpol 2wk J o|gh= ol FE3to] olstofl A= Aldf
B2 E(bio- fouhng) £ E3s}lo] ANESFaA}; gk
= A1 3 & HFE

o] o]5tAY $YEE Uclo g AAE I 9on, XJx} ZFriu}
oF o2 SIFAEA S 1R7FH AAAE AFstL vk &, A
S FAdEE folst sy E(harmful aquatic organisms)' = 3
FAEHA Y] 1F 81 5 shuol “AdutEPS(ballast water) 2} A
AFEHof| FA = o] H2E P2 FJEHL AT

FAPELS FE AF-7FA ERE, A8 vig (i), 32 O

HFFEE FoIH AR

O

HU

A, AEA 2 FPAY S7E= Qe EE At olitgeta HiE &
7F U, e =g 9 A AH]E(antifouling coating, hull cleaning)®]
S7h B, &=2] JFSAZ At sAtd o] wjs] A, o KA,
SfFFol wE SRS o]g Aok 5= oFIE & QT8

7) MX|£(2018), pp. 142~143.
8) H12:%1(2018. 3), pp. 16~19.
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= OH TEHE OHoﬂoﬂ HAAES] FU= YAISH] Hd ZA
£ a5k ot B3 wEHE FEE= A= dF5hes Be =4
Aol disiA AAE 7AZLSHA stofof st A=ro] FEV|ES 5
oIt 2AE ATt E AFIotal ot wAHE s
2017¢ 3€of f-uet &F H3A4ERI DL, Marigolds A A|sh&
of thge] wAH], AEs 5ol A FAEATE AHES 89S
I EgEES WY v A9
o #redsto] IMOoA = AHREF o2 QI
T S 5= WASH] s AUrRAREES] - Xﬂ A AR
|37 HQbof] oA A&H o' =ostar St &, 201149 7¢ 65
A} 3H°J—’?}73‘H§—?«] ﬂ(MEPCi Marine Environment Protection
Committee)o| A AHFEZAPERZ It HJ4FAHE 0|52 43}
sh7] gt 232 1 2011 HY) 5429 olF HasE At AY
B2AE0] BA U & Y3t Z%(The Guidelines for the control
and management of ship's biofouling to minimize the transfer of
invasive aquatic species, Resolution MEPC.207(62), 2011.6.15., ©]
St 2011 AERRYE A o)} gt} & A€ -5215H T 10 2018
| A|722F MEPCOlA = 257, YEE, wdHE=rt 2011 A7zt
A& AR gt 7EAIR o Ak 2011 ARPRAMEE A
et A& Bagt Aol A9 S ARt ol
MEPCAIA] 5R15F3th 1) Bl o] IMOAE 2011 AR %

=

o

—_

2

9) Seatrade Maritime Events(ZA4: 2019. 8. 10)
10) ZAGHIALZ |7, MEEaME AHXIZ(ZAMY: 2019. 9. 3)
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9] o]} Ae=o] JFATE 5te] 20179 K E =S A
© 2 3t ‘GloFouling partnership ZZAHE'E A|gslal U}, o=
GloBallast partnership¥ F-AFRE /e= IFHST TZ2AEZ A
A2 IMO7E AlESH Z2AE =948 93] 2018~2023A7HA] 5A%E
frallo] A1 6.999k R (USD)E A€ot 3-54d FE=E 339
g E F£Yshrl= 246kt
7} Zalo] Aupraago] gt FAN
5% So] ogojAT Y=, A73H L A
742} MEPCOH M= 1%'—*@94% Soto] 3l W A9 HFA] H
EH=E —_r“‘*o RaL, AR E0] HE AT A, A 9 4
AF 5 olsigAAE tidem o A
il O}LHE H? ZARE AABIIE D) o= ofr] #¥ = ﬂ
ZAE oIS 55, wEHE, vls Fo] 2011 AHRARAYE A3
o] A A alsks FAlOl A2 £AE FAIVIELE WA
7 9% wee] Ago ¥ 4 9t} Hio] o} AL Aurs
AANGONA 7162 AEshe 27k2 A2 ash] skl

1)
X,
FN
E
S~
ook
oSt
2,
Hu)
ol
)
2
>
S

nT

N

)=t I A A AFA(Credence Research)7F & 2of €7k “F=2
H RIS A AANG-FA, vl A 23 4R 42017~
2025)(Global Marine Growth Removal (MGR) Market-Growth, Future
Prospects and Competitive Analysis, 2017-2025)" EILA/of] w=H,

11) Guidance for Evaluating the 2011 Guidelines for the control and management of ships’
biofouling to minimize the transfer of invasive aquatic species(MEPC.1/Circ.811).

12) ZA[oHAL7 |2, Glofouling Partnership Project Xtz(ZA: 2020. 2. 4)

13) BIMCO(Baltic and International Maritime Council)= M35 HAICZ 2019E0| MEQA
T SHAE OEA 22lot U=AI0] 2ol 22 HAlotH 1 ZE IMOO| MEsIRCt. 4
20l= 67022 717 S & 3871AL, 2,2058 MEe] MEI+ SEHSBIRICE IMO, PPR 7/7/1.




AEtB RS A A A& (Marine Growth Removal Market, MGR)<
20174 E1 20254 7F O#uﬂ:r]- Agxl-g 6. l%yq /dz ?}‘E }\OE x%tﬂ-g

Uth14 5 4 O}E‘ﬂﬂ A2 F 2ol 7P & AHRAEE AA
Ao g YFRET AE7He2 &% If71et 7IA"EA J A4t
&50] ojojXith FopH| 2|7} X o] AutRAYE A A= A

A Ao AL Uck19

o = AAIH A 8448 (hull cleaning operations)&
Zk2a o, Ffj= AR ES] AALL #Hd HAL, AR
#e7|E AlAE7E 5ol vlEe Agolth10)

AutR 2SS A4 B s|FF2ES] 5~15% ok 571 7HA
Uol, HEBENA Y] 74 JFET ozt Aute] Aeas
ojm i1, AA ol SF4-QkAA ZAIE o1 4= QLo Al
o ohgo] Fasirt, 53], AA| FofHe FAE AlA=

3L, YA (dry docking)gt o] -0l A A
Z 4 A(in-water cleaning) 4’02 A Ash=
e, AR gt FAIAR] 7o) vl &St
T HEY 9§ 2771 &= el o]

o o
e o

2y
o o
B
19
2
Ry
filo
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i)
ot
a0y
20
Izl

ol
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4o rlr

14) Credence Research(ZdA!: 2019. 10. 5)
15) /bid.
16) Seatrade Maritime Events(ZA1: 2019. 8. 10)
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17) FAIA(ZAMY: 2019, 10. 1)
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(O 1-1) S| A

SR, BT Y, SEEN
SHO IR TR, SISISIS BN BT,
BT S Qe TN U X2 24
TS HHAIZ Y ATER 24

MepmaryS ol pRlAE] U 2AY 2
ol 5 2 R MEIRANE PRt 7| SEY FA 24

IMO, CBD § %2 2H|&0t 2 S8t 24

FQT0| YA U HIB 24, HHH MY

<

SHYEZ, MEFZIA, RN, YRS 2Of
HEIIR}

OHRAR U H27} 024 ]
et I G| Y BR B HYR QB T
2

(MIOJL S XHE22))

o
o MO
Ton

AU 2158, ML 52 S5t 0f3hE
NELESY

ol ofed o2} MStRAMRO| BRSO3t A
RIZ 40t HA
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3 (F)olFolel 9, (RSIM 22 S AuPR AR AR
AAST QAL B 714S ATsia Y W T AR
3|

A Holshe AAAA 2SS Bl ATERe] /% H84E &
Har] fote] stint. ool (Od 1-D2 A7Hfiet ¥ds 4
&3te] £ A7) 3 AAE ZASRE Aol
HaE MdAL EE
1. Magorn
Bw4(2015)2 F =4 dR7te] F5o= Addke] AR g
o] AR 7FSHIL 9lon, Bt AR Aayyol L=
o2 #A3}

A7k et =A1A Al FAYE THEEEAL e A
ct.19) ojo] w2t oy x| a& A AAshA A AT, vk
AFE £0]7] Y3t T AL, AA a8 HNAF] Y5t A7t
LE% Exiivd HOM AL 5 o

lr

ok

é“éﬂ 917H o] g840] ol
4 = FHolM A wee] 4 B <] Hoer B
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19) HFA(2015), pp. 399~406.
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A9 SIERglolm AupEgLot AARLYR L] ) IMO
FoF 9 20119 AARIHBZOE Fejo] Bt AW FHOR 2
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AurE g4 Qo] 23E A2 F= Auo] AA o B2bE o] §9)
= Y AWEZ(invasive aquatic species) < A A|A| ¥}
ABEatFds Aok F83 Yo = QAFHI Qi o]=jgh Y
eSS TAFIY WY 27t SeiEHA AAEohd gt
7 U AAARHES FEsta ALY FESH, 73;‘1]79 AR
A Adste M & 829 F9 stu=E AA =L AE =

=
el H0] U Welelol, T, FHSEE, AT,
ol ot A ES] T 2 BE Ak AEeHA A0
o) BAS BYAL % ek




IMO= 4%, 53] A=Y AA £49] v &, A=, 127, 5=

9] ZZ(accumulation)& Sl A= U(bioinvasion)©] LojLHA

e
93, ol 1Y SAYEFO] TGE HefoE oFae FaT v
A7F 8 Slekn A ol Qs 5482 4t 34420
4 3%, 24840 gt 9L 2HT Aol ek

23) FHBHA |, MERAME SEXE(HMY: 2019. 9. 3)
24) bid.
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M2 =L HeRAM=9] el

rol
Ofok

AE AdhZ 71208 Az d=Hle HY 30~409 ¥, 233 A
2 o 4009 ¥ & AMEsh=Tl, Bt 10~20%2] AgmE
of Attal HH 59~10% ¢, BAl= 1009 2] v]-gE4Ho] HAY
& ATh2Y

202095 BE AERe w4y A= (scrubben)® &St
AZH(LSF, Low Sulfur vessel Fuel)E Ar&-allof =7] wj&of, A4}
AzH g ¥ F= A& a&49 F24L2 HF 7AAIL e
‘ol

woh T

(33 2-2) wer gl

——

@ HATE B0 2OIQLs SEA

Xt=: @ Safety4dSea(Z@A: 2019. 8. 20), @ Hawaii Invasive Species Council(ZAI: 2019. 8.
20), ® Sachsen-Anhalt(ZA : 2019. 8. 20), @ Offshore.vn(ZA4: 2019. 8. 20)
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2) Mutsamuzo| X7

S AR AR ES A AT & RE AUHE =549 sj2F77F oF
o] Q1= AHi(light slime)7t ©t}. 71 GAE A yd whrly]
oA Auto]] Z0iA H+= Al (heavy fouling)= Bt

(O3 2-3) RAYE9 +3HH 25 H 2 H|

O Lo Extd=S MAske 28 @ HO|M7t BAYEE Mot 25
."'

© UMEHS| FAY=E HA =7 @ PMEHS| 2= HA =7

Xt&: @ Deep Sailing(ZA4: 2019. 10. 3), @ Marine Diving Service(ZAY: 2019. 10. 3), ®
ABC Diving® Ltd(z4A428: 2019. 10. 3), @ Top Shelf Marine Products(ZA{2: 2019. 10. 3)

HE =3 o|Ako] AHL A7) A Z7HdA Il AA(dry

%
docking)sto] AAREHS F4dh= ol AUFAIES A A

26) 21¥&(2019), p. 37.
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Astl M2 R8s Ysle A2 APstar o2 Auks
AP E9] A= A obFt e A E(brush), & 52
o|-&sto] A A= 5 HAlY FARRE G855t AASH= 714
A WAl o 2 bt ghH, Auhg SO R YA (dry docking)d
of AATH= "PAA Fa'2} HAAIH Auto] Hgte Aefof A A
Ask= ‘53 A(in-water cleaning) W40 &2 Yt A ZrA
£ 5% AAY FA2E2RE & AAYAY Aejo] et RAN=

ol=olx| 1 YA gkt HEe Aejmele oje Agoltt

(2 2-4) M2 973t & WO RO} HANISS Sl B8

Xt=: 0]X[$4(2019a), p. 40.

S, £FEEE o] 8ot AHHAYES AASH: 7|&S BF

7 710l M= “AAA ax(hull cleaning) 7F oby 2} A4 22 (hull
care) 2 H3oHA =W AAQ] =8t £4S HAsloll AAHEE
AR 4 vk sl Utk &, L8| &4 glo] A5k
W A AAoHs AARH T AH|AR Fdoks Fo] FAA-AY
EAA SHolA fElota, A F718 AdtgeE] o] /fFoR QA
17 Fgsiti= 9ol 9)rt29)

ol

27) TAHIR RS METFATE,(2019. 11. 6)0IM O|R0IT EZLIE HE
28) LARA(ZMY: 2019. 1. 5)
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% 1l bl AN le] [e} =
A7)0 st A5 FYotal Urt30 =S EAIH AT
Ho | =4

A B PAARIS AW ek
I 7142 34 e EE(Anti-Fouling) H4] 7€,
AR E AR A AE(MGPS: Marine Growth Prevention

o
System) 71", F-2Hd 22 AAshe AAREE Ja=R H g

N
H
_}‘_4
Hir
=
A
=
e
B
N
i
1%
(e}
AT
rlo
>
[N
0,
O

MGPSE 2 AA|3Ho| opd v WHo] sty E2] F2H2 |
A5k AA]olty, MGPS WAL Adl s 2E, A5, 712,
A

T4 5 GFt ZopollA Hol 7hssi, 53] A 9 sl A

29) HiFE(2019), pp. 34~36.

30) SRS |22 HoHRITA, SO IS TR0 Cht 42 MEQIES 2t A%

2019.10.11)

31) MHLIRAE FI27L 9194 (2019.11.6) E2 LIS SIREISIS S EOITH W2 S0
5 AN A7x(2019.12.16)
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o] 480l £e Ao ANHT Y} T, A¥Ql, W 53
9 YigHE SolAl 23} Sutale] AEo] AuEo] e
=7 9lc}3

(2F 2-5) MURAYS YAV 1Ee /Y

1) 8F2 &= 2 (Anti-fouling Coating)
o M EHS| BAl Ol MEH 2 83| biocide, M2 E 2
S E | ZES 512U EA7IE YO

2) MGPS (Marine Growth Prevention System)

F2 B R0 510 B2 L) A San
. xO]:Ll- O_—.-_HI—AI

XHE: HI74(2019), p. 30.

AR E] B2 IA]7]e2 4 AEedos &5 3
1} Q & F (Anti-fouling coating) W41'0] At A EHO] HAT} A
RS HAshE 202 FAF digt E=7t & i
A7|&eo] W oltt. 1 o 2 A4 =i yF
Wi W AE B2 BAskE 'MGPS ®4)'o] 9loH, 231t 3=

T2 S E8HIL QU3

32) 8i8A(2019), p. 30.




(O3 2-6) MHERAYE M7 |89 &

...

O35
o

e

IN-WATER
CLEANING

-+ [ - |

+CleanSubSea *HullwWiper
Envirocart +HullBUG
« ECO subsea

+ SGS EnvironHull
* SGS Whale Shark
+ Sinku

+ TecHullClean

A= 88 A(2019), p. 27.

oA = @AM M A= E o]-&3 MGPSE 7HEsto] Al
74]/\11} 1919 Hrg2 AAstaL L, A= 54 =9 71ed
B9 9lom T AR 80%, ZEAR] 40%2 H95t 9
\’4- A A 7€ (removal technology)> =39 &8 A A Ast= B HTt
FZ A AAH= 53 474 (in-water cleaning)® T-E3 4 9l
AMEPR I E A A2 += O Envirocart(AH7F 7igkst =g 9 UV
HAS ddsto] AAsH: FA, @ F=3 l==9°] Ecosubsea(*h)?]
OV "], @ AHQl Techullclean(*DQ] um filter ¥4], @ o}gofn]
Y E 9| Hullwiper(Ah2] 119s4 jet BH4] 5ol Slct.34)

b

=J

33) E}&A(2019), p. 30.
34) 8i4A(2019), p. 28.
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AALRS e fAPAES AASe HAED oz
o] ke ABA GHHE AT S1F AR 201697
A A AAH SR 1679 AAEHYAzTo] LT, 10| 3
Mo AFS AL B AFe] YFAE] 742 YHoE

st 9Tt 39)

(38 2-7) ofie| MefRAME MAH7IES /Y

=

Envirocart Ecosubsea Crawler m

- ZFAHE . @2 290 o 2EQl « Orgioj ol
+ Blade 12| «  97.5% debris +  5-25umfilter o AT jet BAL
o EHuvEHY collection +  No brushing

+ ZICH 2m¥/min M2l + ROV

X2 2PZA(2019), p. 28.

RS A7 gAY 2 107 WY &R dA
FRAA7A] opoFsie AdE 167 A F A 6 AE
S AL, S AFS S E AIE FolH, A 571 A
o] FREAT U2 7le/MEE 20139 A4S AolA
A Ao dA AES FFFHI @GSLM S2HO| A

714g ool 4 Ake A k3o

3b) /bid.
36) BiE=(2019) 2 EPHA(2019)9) HH L EZ 2SS 7|X2 2y
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(O8 2-8) MNEH Y22R9 R

z

Cleanhull Ltd. = Cleanhull

-

A& E&CO(2019), 31 Bio—Fouling M7 7 & 1AM S2& 7|2A+ YHALE, p. 8.

20174¢ 9] @EFAZEH(TAS Global)olA] AHre] =4 BB 74A] A
271 7Fs3 2ES /st 0H 37 @ YA A A Z2E Y v
A0l AFS /st o I Qo F<rARE o]-8sto] AA|

H*
HAE AB A ATAdA} SFIEENT A SOl g S A

37) FEIASZER 20180 ST AAA HAH efd S Sot+SARIE FHIT 0I5 2UE AIAf
7|58 M +EZRE VNS0 -3} ZYS TIAMGHL ALY L AFA (MY 2019.11.5)
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(323 2-9) ST |HOIA THYSH HURAREE RIS 1ot LAY

PEGDMA MPC-PEGDMA
Nanoneedle Nanoneedle hybrid
PEGDMA 2.8\ 8 248 3 5
m W eecez: m
g2e'ee ° 8
i ma ;T‘?.“-tff%f'%i

UV molding QO,-plasma treatment MPC grafting

N

A& AFFAEAMU: 2020. 2. 20)

40) HABHA(ZAI: 2020. 2. 20)
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vl I AA AEA(Credence Research)7F 2017309 271 ‘&
2 HuR2AE AN, vl A9 28 HA E4(2017-
2025) HilAof w2ZH, ARPHARIE A AAZHMGR: Marine Growth
Removal Market)-2 201793 2025E71A] ABF 6.1%48 A A
o7 xiul— ]._J—_r 11:]-.42)

Sh, AR 1,004 o)A B8 22 A5l AUHLS B
22 e Bl A

o
S 10~15% A=HE AHS 5 S, &
HYELS A Aol FLAE B

A&7t 108 B= WPEE}— B17} QUe}43)

41) /bid.
42) Credence Research(ZA4: 2019. 10. 5)
43) =ZEA(AMY: 2019, 11. 5)
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H2 & B Mozl pa| 51

(O3 2-10) MUY= MANE Y

Global Marine Growth Removal {MGR) Market, 2015 - 2025 (US$ Mn)

2015 () 2016 (4) 2007 (E) 2008(F) 2019 (F) 2020(F) 2021(F) 2022(F) 2023(F) 2024(F) 2025 (F)

 Value (US55 Mn)

Xt&: Credence Research(ZA4: 2019. 10. 5)

QHH, ool WRIAoh A7HEE, RHEY, k20| 52 AUME2t
HES AAT £ e AAHA 894 (hull cleaning operations)
oA =2 Y2 23 o] FF AF2RAE AAANA 44
e IS & Aog AHTD

AR E-Z A ASH= e (LE 2-1D3 2ol 71A 149 7
F24137} barnacle busters W4, &3 71E AARE

(o]
o
Hof| EARA]7|= 5 O3 EgAF 94 (underwater grit blasting)
o8
A

o
)
4
o
)
Im

a9

Aol £tolo] E&4l(wire blush),

44) Credence Research(Z412!: 2019. 10. 5)
45) /bid.
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(a8 2-11) MLURASE HA ZHIQ| 0|8 HIS H|W

Fi.1 Global Marine Growth Removal Market, by Equipment (Value,
%), 2016

Power Tools Hand Toaols

u Underwatar Grit Blasting

= Non-Cawlatng High Fressure Water Jets (10,000-15,000 psi)
= Bamacle Busters

u Others

® Wire Brush W ST Appers

Xt&: Credence Research(ZA42: 2019. 10. 5)

T @AW IS G2 EN A FS Adshl g2 R
(0]

= Z&3to] AdEtel shy B4 52 APz 2AsAT. A
4 2 5 AA skl 45 o], sz, S A&, °17] &
b Eo] FatE vpEEo] gobA & £X=7F "ojA|a,
A= ARFE F7MH "ot fiFEe] A2 7= AA
SHE AaAdS Adsta Sledl, ddidde #ERe 58 3
&5 T #FAY Al TAY + e FHARLE dlYsta E4 e
A A= 7198 = S AR 7|5kl Qi tEo] SAH|
oF 40%9] BI-&EAT AAANE GEE Ao® AYstal QU0

46) TALI=A(ZA1Q!: 2020, 3. 2)
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H1E IMO2S| MEfRAMdE el A &

o3k

. IMO HIQA|AES{oF

A A7 |FIMO)= 20010 “A8ke] [-o QA AR ARE 1A
o #3t A EK(The International Convention on the Control of
Harmful Anti-Fouling System on Ships, ©]3} ‘AFS @9eF o]}t gt}
e ol ARAYES Agst7] At =8 &0l QI3
AFS @oF2 SiFAEIAlC] FA4Q FFE A= Ad Hekrw
(anti- fouling paints)] 3313t 57154 (organotins)2] AFHE-S &4
Stal, FT HRAIAH WollA ke Folict 289 AMEE |AI5H]

gt BA o2 AokE|QITho

03) Aol QEALRIAT AR THHO| 2ot FHEOIO| TA| R2FS 20111 o] Q3R
X&) AL TR0 243t 2AIF 010}, 20011 102 5200f =R, 2L wEele 20084
102 244(Z2F M|19205)0|Ct Qs ZROFHH(ZAH! 1 2019. 9. 10)

63




AFS @oF2 A|18x0f m=h A AlA| SE5 25% old= AHAehe
257 o13e] =717k iRt 2008 9ol Ta =ik 202089 ARt
A S, G, HAoL vls 52 EAT 89719 =7HEC] HeFdAs
o= 71Qleta gloH, f-2utet= 20084 7€l Z7HAgE HE QiTt.95)

AFS @oF2 &3} 21 28, 419 R&EAR FAE0] At &
oo W&= ?Lxﬂﬂii AR, HA FoR2 ‘H*.Sl*]éE,ﬂ(Anti—
Fouling System)'& "] ofHst= *@%ﬂﬂ a5 Aty

A8t7] Aste] AdEto] ARE-E 014 =

L A2 Aolskal Qich.oo) o

o) rlr
é
rO

oA E F&5A4 1004 85k e, BE Adte = stolg Ay
E0I A (biocides) 2 A-Eot= F71F4SEES AHS B= A
= =4(20039 19 1¢ TR)star Qe 84t ofyet @ AA| =
x| o) SRES TRotes A Xk, @ FAET WA
Ad 0 2 HE Fof slRtEo| &= A WAISH: W2 A5k
FES ZTH2008¢ 1€ 1€ HR)SH=S FF45HL ATt &, A
+E52 20084 99HE [UF ﬁ‘r@%—% E’%"E}h HEWeEw

3h, AFS WP A griiol Ht Mgk §AEoE ST 9
o} 2, GARS] T8 AT Aol gl Autolt FATY U
Soll 2T U A EE YA P, 2AL B ooy
g0l Yo WE HErS Yool g thgoz Sk Uk

94) IMO Korea(ZAY: 2019. 2. 3)

95) ZHGHALZ |7, AFS of REH 2 71 - HIF Xp=2(ZAMY: 2019. 2. 3), pp. 512~518.
96) AFS Convention, Art. 2.2.

97) AFS Convention, Annex 1.

98) AFS Convention, Art. 3(1).
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A2HZAASOPE HEE Ta=7] Aol 2 AAHinitial survey)
wojo ghe}"99) wat ohe} ‘oA Ago] WARHAY ZAE B
o= AEE @A = o]of g} "100

H3-1) IMO HAAHIEOr0| H7)| U L§]

= e = g

ze RITIE - Mto] 17 2 glure] w7
RIE - BOp Usimol o RI12E - a0 ofst

Hpx - 80 Fo RI13E - Muto| BErst Xjot Ei ofF
HBE - 3o} ML Mot HI4E - 250 52

RUE - YOAARO| FH RI1BE - 2RO 2
MEE -5aM 1A HZo AH MR g
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YRAA™ A0 et 71t

Hi6Z BEM T - YAAHO| 23 A

Mokt

s TV SR RTINS L, -5 A0 o) 27
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AEolET & Y= FA2 tleis)
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2 Fool 7|Het 71 AR AHALE2M, 2L SfgES B4

99) AFS Convention, Annex 4, Reg. 1(1).
100) /bid.




Bl o] 2 FAT vFolehs ATl AasE WA 4
sto] 4143 8-S olZol 1At Bhgich.i00

2. IMO 2011 MHEE=HE XIFE

IMOE 27] Aupgox| A o] TeloA o ol Aupsa)
o gUE A o) AL AT BEAAAY FoHS A4
12 o2 Besly] 91g WS Aste] LGk ek F, IMO

A5te] IR REIATMEPOE 53 Y SHHES o]
F2 Aok % AR AYE) A 2L BelS I3 2011 A

(2011 Guidelines for the Control and Management of Ships’

ol

i

fr
o

Biofouling to Minimize the Transfer of Invasive Aquatic Species,
ofa} 2011 MRS A7 olet FehS Agisko e AuolA
7105t ] ARrRAEES] A ZAl0l B SAA] =
St 7]uke ojeisHr.

20079 A562F IMO MEPC glejolA] &5, wAAE, F= 5°]
Aol F2koto] ol Este AU +AFEFT] digt =A% <l =2
B RS FESEA =7t AZE I o % 5o} RAAE
o FEAQ 1T} AL BAlo] FUISRA Brol MWL
Mtz 2gshAal, 201199l MEE A622 MEPCI] &Jof A
2011 ApRAPYE A]370] A E 9l 109

O y8e AR AuEd, WA 2011 ALRRZE A

(

ro
—_

ot

101) AFS Convention, Art. 16.
102) Croatian Register of Shipping(ZA1!: 2020. 2. 3)
103) Res.MEPC.2017(62).
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AR EO] FdS HAser] At 23] 7hed stz Al

B2YE T A E A (Biofouling Management Plan) @t “A8H-21A4Y

& 7|Z5(Biofouling Record Book) & AlE}o] H|X|SILEE Hild

UEH104) HEPEAEE fejA g AR E HEE AT |
S

991 AXE ATs7] Y BHOoZ oA H U 28 00

|0
[

she, AEAAE 7|EE A5t o Alue] Boad 4 28
A, epRalE BeAA ol AnHAXE B et B4
o= nliwglth, E3 /1S HE Fo) Yureo] ST Aol 9194

W1 B2H0E UAFORN BRAT AAS WAT 4 k100

o 2, SEPAE Qe HAe] Ye| g7]" oz ol RolHof
o, 5344 9% fAB A4S Shet 94 S (microfouling)°]
JH

St AL tH&HFA (soft methods)ol] et v o] HAE AA|gHo

104) IMO Guidelines, Section. 5.

105) IMO Guidelines, Section. 5.1~5.4.
106) IMO Guidelines, Section. 5.5.
107) IMO Guidelines, Section. 6.
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2011 AT A2 Adure] dA 2 Az dAIME 72
BE 229 Qe Haskely| A LGS At Atk &,
Aure] A7 9 Az Ee S W0 Y Aol &R FoFT
H(niche area)?] AAE 7Hset WiAISHAL, FAAS] HAL H4,
82 fF A2 wole AAE 875l AUTh109 o] Qo= 7}
ol=Fl AR =] B Wt JHE IMO] Al
W ZARET AEE SRS AEsiaL 110 AdE #e 9 57
&, AR, FAF S SAR bt #A8E BE] nSEH ARG
& AT ZHID F7F 2] JRAAE sjastal Ao a3tz
]l ol@e Adsta A

108) IMO Guidelines, Section. 7.
109) IMO Guidelines, Section. 8.1.
110) IMO Guidelines, Section. 9.
111) IMO Guidelines, Section. 10.
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3. IMO2| 2 =29| 5

1) M7} SHELFLXIUHS HEHHE]

AR FAHAFZITHIMO)oN A O AHFRAYE ] of et A2 =l
=9 Y ES LI (MEPC) A5t s AL A& 7
3](PPR: Sub-Committee on Pollution Prevention and Response)S &
aff o]FoiA 1 Slet. 20209 29 A7 AFLATAH-& HEH 3]
(PPR7)S] YA 7F2-dl stutz AutR2bgEo] 34 H #HYE 99t
2011 Aol i3t AE1DE FAZ A 7WGAR ] Bt =97}
A=t 201180 A9R28= A3l whd ol% 20134
MEPCE= 2011 AlEHEZEE 2]2]0] W7bx| 2 (0]5} B HA| A ‘)’113)£
npgste] GASERE stojg AUEAYE A9 o] Aggo
BEE AScIes 23T 2N 1 FadS B7IstalAt sl Xﬂ
SH AEE B R A7 fFLAdTA NS AEAds| o=
20199 @A 2011 AERAPE XS AETCEN NF 285
glstar Q.

o b

A7A SFL I AEAANN EF, FARES B
A5 27T FAFFAZITHICES), F=olgE-8HATFA(MarEST)
S 7I#s0] 2011 AERAEE Aol gt dEJHS AEHA
o} o] 72 S, e, d&, FAYALFE S (INTERTANKO,
International Association of Independent Tanker Owners) @} ‘S

B S A AUS|(ACOPS, Advisory Committee on Protection of the

i
S

112) IMO, Review of the 2011 Guidelinens for the control and management of ships’
biofouling to minimize the transfer of invasive aquatic species (MEPC.207(62)).

113) IMO, Guidance for Evaluating the 2011 Guidelines for the control and management
of ships’ biofouling to minimize the transfer of invasive aquatic species(MEPC.1/
Circ.811).
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114) IMO, PPR 7/7/2; IMO, PPR 7/INF.3.

115) IMO, PPR 7/7/4.
116) IMO, PPR 7/INF.7.
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Zgstiet. YAl §) 2011 ARHREEE 23] Aadg Bk, i)
AR, B 71, A7 9 AR 52 R 2011 3
= A3 AE, i) 2011 AREAE AHe] HES At AL
(key elements)el] ¥t AQHS Zksta 5] A<, iv) PPRSY
AAEIA A& 55 E"?‘ﬁ}ﬂi SHAT}.119)

2) Glofouling Partnership ZZ2HE

20179 A|7-2H3 7] (GEF: Global Environment Facility)®] <<l
w2} 3t ‘Glofouling Partnership Z2 A E’ = AJHFRZFRYE0]
Aol 935171 AT ZAEH S 7|9kS vtk o] =24
Y FAABEFY o]5o] sHTEA H AR m|A = 744
A FFY AAEE AASHA =HHEA GEFSF F-A7/I A= (UNDP:
United Nations Development Program), IMO 37§ 7]3%o] 2011 A&t
T2 E A9 o|gPS AUy et AR F5 o8 Folshal
AUtk 2018AHE 2023W71A] 5AZF 6904 B]E=(USD)2] A (GEF)
I 4745 v 9] F2-8XHco-financing) FEZ XIPHT}.120

Glofouling Partnership Z2AEE Fof #of7|152 Autzt
=2 Qe AYHEE Hasfsle 84775 JiEet, 2011
AUR2PEE A X9 oS 9t JFAet € VX YE ST
oF E3, AHRRAGE HEE S W B2 FoE EHsH,

A @94t HUEE 2 37 dd= .
RETFAAHCBD)2] 2030 A&7 AL}
=4, G149 38 oy 7| FHIH13 &=

=

=
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ELX
—

&
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o

119) 3HY4=AE(2020), pp. 91~92.
120) =HshAL7 |7, Glofouling Partnership Project AF=(ZA4L: 2020. 2. 4)
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(a2 3-3) Glofouling Partnership Z2MEQ| M= X|AI22| 2 M HZ

Knowledge Hub

‘-

Project publications Regulations Invasive species Webinars

LPC information Awareness Research database Maps and charts

Xt&: ZH[HAL |7, Glofouling Partnership Project AH=(ZAY: 2020. 2. 4)

Glofouling Partnership Z2AEol= 7He=3}t ALAZRE=H(SIDS:
Small Island Developing States)°] #oistal &=t Babd ofF:
2, 39X, A&yl 82t murtAZIE, RE|MA AL, H|
5, 479, 2937t 871 5 127]=0]h122)

121) ZHBHA7 |7, Glofouling Partnership Project A= (ZAI: 2020. 2. 4)
122) Ibid.
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123) RAUGHAHFU| HA| FRHAI2 SHAHO| 25t ZHAZ F 0|, 198214 12& 100
THEH=| U, L LS A2 1996 22 28U (X2 X[13285)0|C}. 2fw S RO H(ZHAMU:
2019. 9. 10), SH=aiY=pAZHLed H, B XH(2017), p. 368.

124) SUUSHAHZF MI192F.

125) EiES - 2N (2011), p. 175.

126) ‘SHYEIH2H(pollution of the marine environment) 0|2t ASX}1} SHRFAISO)| Lot &
-, QI7to| ZIof| CHSH I3, 012t 7 |EH M5S0 8-S IEatst ohkatsoll st Zol, st
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st 82 CBD/COP/DEC/VI/23 &ZE.
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A7 GAFRZ A= FAEAY A0l TE=
2] I AFFEZl gt #A7E vlHlstte %—
ot 1 23 ESY YT BE A AAA
HARIA S HAEA = AT WY ELA} ‘215}
T}132) o]% 20109 A|102 GAE2]oll A= 20209 7H4] A
3 Eﬁ% sl A AA L 5 FHEZA] ofo]A] BETIA A=
®E AL, AT J&ﬂ% TEste] AP s E=2
A A0 e #E, 240 AA, =AH F2E PA6H
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2) FYUQeHiB2| HIA=H FY LS flo ESH XA x|

2016890 7MF"E A3 FGA=S2oA = ABER7IA FH
wE JAQAHFY vl F TS At E5A ALE A
Z(Supplementary Voluntary Guidance for Avoiding Unintentional
Introductions of Invasive Alien Species Associated with Trade in
Live Organisms) & A&} c}.134) o] XS Bl dZsl= YL

#E B A4 7 & AMIL 23}, A=R71AS] A= v

v, 24 9 ¥ 87 Ad, $=9] Hol, #ikE 3 wrlE #E
s o 220 B AR AL AT
132) CBD/COP/DEC/VI/13.

133) CBD/COP/DEC/XI/16.
134) CBD/COP/DEC/14/11.
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(23 3-5) 2018A CBD HU=HE2| HIO|=X R GIYS flet 235 A X[H

@® @

Dt
GENERAL
CBD/COPDEC/1411

Convention on 30 November 2018

Biological Diversity P

—
‘CONFERENCE OF THE PARIIES 10 THE
CONVENTION ON BIOLOGICAL DIVERSITY
ourteent meeting
Sharm ELSheikh. Egypt. 17-29 Noveber 2018
Agenda tom 26

'DECISION ADOPTED BY THE CONFERENCE OF THE PARTIES TO THE CONVENTION ON
BIOLOGICAL DIVERSITY

L1, Tavasive alien species
The Conference of the Parties,

‘Recognizing the grovwth in e-commerce in invasive alien species and the need for callaboration to
‘minimize the associated risks,

o recogicin the e impacs of ivisive sin spcies on bslogial divesiy an i

T S o et economs . il v i e pheswleeny o
‘peoples and local commnities,
M!lmg decision XIVI6,
lcomesdecisn 1 of e Py of te tergermertl Scence-Polcy Ptformon
Bmd.\\‘em!\ yand Eoryten Seaces i which the ey
cessant f vasive e spcies 0 bl Coo, ng o secount Aick Ewd.\\mr)
Target
2 Abo welcomes the supplementary vohutay guidance for avoiding wnintentional
imtoductons of invasive alien species associated with trade in live organisms amexed 1o the present
decision;

3. Encownges to

species associated with trade in ive orzamsms;
Tok it

Amex]

SUPPLEMENTARY VOLUNTARY GUIDANCE FOR AVOIDING UNINTENTIONAL
INTRODUCTIONS OF INVASIVE ALIEN SPECIES ASSOCIATED WITH
TRADE [N LIVE ORGANISMS

L The present guidaace supplements the Guidance on Devising and Inglecaenting Measties to
Address the Risks Asscciated with dhe Intoduction of Alien Species as Pets. Aquarium and Terrariom
Species, aad 3 Live Baitand Live Food annexed to decision XILLS

2 The pucpose of this auidanceisto mincaize the risk of biological invasion of alien species crossing
+he borders of mrional jurisd:ction and disinct biogeographic arees through the unintentional inodaction
setimiays described n the C3D pathway association wih trade in i

3. This gudance i seleva to States, relevent organizations. industry and consamers, inclcing all
actors nvolved i the entire value clais. of trade i Lve orgarisms (e.g. exporers. importrs, breeders.
inchuding amatear collectrs. partcipacts of exhibifirs, and wholesales,zetailers and castomners). Fer the
case of live food trade, the persons involved 1a the value chain also include individuals in the business of
sestaurants and food markets.

L SCOPE

4 This guidence is voluctary and yunction with:
o ofher rlevat gudence, o exaryple: he Guiding Priccils fo the Prevenion, roducton ad
Mitigetion of lpacts of Alien Speciss that Threaren Ecosystems, Hebitats and Species (decision VI23)3
the 1 Standards , the Terrestrial 1l Health Code anc the:
Manual of Dingnosic Test nd Vaceiaes for Temestrial Aricalsofhe World Organision for el Heel
{OIE): the OIE Aquaic Aniual Healih Code and the Manual of Dingrostic Tsts for Aquatc Aviculs and
other standards and guidance ceveloped by relevaat nferztionsl organizations

5. This gvidence also ces 7 for ‘together with the guidance
annexed to cecision XIV16 and existing standards set forthe protacton of biodiversiy, and the
ealty of enimals, plants and b,

5 This oidence can be ioplemened by Paries and ctber Governmects with cross-sectorl
colsborton smeng coserationatharites, b conel ks and sk et bodes vt

1 trade as well as relevant industries and consumers who are mvolved 1n the value cham of

@ The oucomesof the Gioal Tesonomy Iniatve Forum Beld o 16 Novenber 2018 i
Sharm ELSheikl. Ewmv“mnmams,empmm “building needs to idenify lien species

) The report of the Lvasive Species Specialist Growp of the Tntemationl Union
Conservnn o Mot e appication o claical ciogcalconrol ot the naagement S et
imvasive alien species causing environmental inpacts:*

(©) The Glokal Register of Introduuced and Envasive Species developed by the Global Invasive
Alien Species Information Partvership;

At=: CBD/COP/DEC/14/11

‘rade i live organisms

{2 UNEP/CED/COP/6/2C. paras. 204-324),

3. MAIXIGEHZEAW(UCN) &2 & S

1) IUCN EYQ2HE 2

AAA AR ZA
S %

A3k, ISSGOM—‘E SRBEEN L
EQELS el B YRS S -BeH
goaAFel B9 A9

z%_H;_

Agoti

ATt

AWIUCN)2 FEF BAAAI(SSC) 4tstel Y
AE7F 15(1SSG: Invasive Species Specialist Group), & 2

! 33}, 74 AL

i

[¢]

FFL olEstn Qe A

ZAE F5t7] A% AABHA Y A 9 Y
S oo gt HASA 5ol Tt 7ed - AHE AEE
A 25} 135)

o (biosecurity)
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(O3 3-6) 20010 S=H TYAHS0f 25+ M2t

Global Strategy on

___Invasive Alien Species m

|

—
)

ard-use management
options requirements

o miadntain
existing land use

|

Further opportunities
il for invasion

Invasive Species Programme) & A|2F3t o]2f 2001d 2 HUF
of] I3t AZHGlobal Strategy on Invasive Alien Species), 20045
= ZF2YE HYZF Ho|eH|o]A(GISD: Global Invasive Species
Database) & @5t Ut HEC] 22 =Y IYF 55ALH
(GRIIS: Global Register of Introduced and Invasive Species) ¥+ @2
Sk T YT AE EWEZ 155 AT 55 4 T
TeekS AAGHL Ut GISD= I AQHSE e - f-3H3ete] &
 AEE AlZota 10w, [UCNE GRIISS} ofo] 2] BETIYFA F3
ox1e] @/ Sl Eesta o, F=9 HF FE HEYY

135) IUCN ISSG(&MY: 2019. 10. 1)
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(GIAPIP: Global Invasive Alien Species Information Partnership) &

EIE S =RED

[UCNZ AdeQol ot Aevtdd FES szl Hsto
20009 7N&H AR BETHFE BT GAETI oA LA <
TOE A% BEHIA HE FAE I3 AXIUCN Guidelines
for the Prevention of Biodiversity Loss Caused By Alien Invasive
Species) & A|&stA Tt 137) o] A HoAx= AA, ALl gt
ojsiAIaL A QAAFH, EA, /\}7‘* o 2 A o, AR, e
A 2E H SA, WA, LFF 35 59 LSOl it &
2HetS AAISEL QAT _E.j} AE HEHT 75 ¢ M4 -A =
& ftt 932 2 HAaetE AT EA YL Tl et &
o o mhof 7odskar QU 138) hH [UCN 2018| 0] A

A9 HALAHE ALY L ol B3 AYIUCN Guidelines for
Invasive Species Planning and Management on Islands, ©]5} 2018
[UCN AT A3') = =2 LX63H o= ZAA9Y 7
+ =HAQ BEAZE 94 A=A Fol FHoFolr] ol 52
o #E7F Zasithal westglr] ghieolth139) 20189 MY HE
Yolde © F&2olal adtaQl MY Fol it #axz]
Ci ) 107H %511 A (Thematic Areas)oll digt =82 HH, @ 7],
AE 9 A9, #EPE 5ol e AZLZAEE A5t o

|o

2

136) IUCN GISD(ZA: 2019. 10. 1)

137) IUCN ZQI2I2hZ K& 20004 H51XHUCN S0 SR, HILF LIO|ZH|0A 71
Z|= Mot MECIUATF YA=EES|0f MSERUCT. IUCN Portal(@A4: 2019. 10. 1)

138) IUCN Guideline(zA4: 2019. 10. 1)

139) IUCN Portal(ZA4d: 2019. 10. 1)
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M3 E aliel deRAdE 2l gH =

d
)

(O 3-7) IUCN 2018 &2(2HE K|

-~ The Guidelines Checklist
IUCN This checklist sets out the essential components of a comprehensive and effective
V inn i nage e, arrar ged alogical order of 10 Thematic
Guid_elihes for_inVaSiVe ! ° isidered when planning an invasive species
species planning and
management on islands
S e i

P
mnmmwn 1 heaith, o
incuding funding, for acton to managa and recuca ther.

" managemant,
s, Legitati i Jations andt
placs, operating
management of invasive spacies.

B. Information and prioritisation

B1. Basel onthe
status and disirbution ofinvasive speces on islands, and programmes
o n d

emerging impacs.

shways and

L
ovelop effoctve managermant fochnigues.

€. Management action I

o

e ]
stablished invasive species, ion, biclogical control, containment, e =
B

by erad:
i, el <homicalcontrl, ot milion

=

At=: IUCN Portal(ZBAMY: 2019. 10. 1)

o714 1071 FAAH2 C2 B2 (management), A2 FJE A
(generating support), A3 33 J=F(building capacity), B3 A+
(research), A4 HA|(legsilation) @ A H(policy), C1 FEUHR
(biosecurity), B2 4149 A4 (prioritisation), Bl 7]&4(baseline)
2 HEYEHT, AlAE), GERLE FEE ol A9 Bt
dutt & =3 QA Be Euiy #Ef7F Aldiz o] Fo{A| AL QUA
oFoxZ HojEL ot} 140)

(O 3-8) IUCN 2018 ZAULIHE X 1070 FHX|Y

.z A2 A3 B3 L Gl B2 [:]] M c3
Generating | Building Legislation, Bassling,
Management | support capacity | Research |palicy Biosecarity | Prioritisation | monitoring | Planning | Restoration

Xt&E: IUCN(2018), Guidelines for invasive species planing and management on islands, p. 27.

140) IUCN(2018), pp. 27~28.
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2018 AYYNE APL EAX 0] AYRE Z2IBE A
W gAY g 771 98 nhaEeEd, A4, 4, A
R WA o g A o FF At Tt F71%o], UG, o

o T
2%, 949, B A slol=eielor BEY S A4

(O™ 3-9) IUCN 100C HQ2HE 2|AE

1000FTHE WORLD'SWORST INVASIVE
ALIEN SPECIES

Xt=: IUCN(2004), pp. 6~7

SHH, TUCNZ 20009 ABEiA fsi/dol & AA 100t A4S
< A5t} WIS =T, ARRMYEo] o e of Sttt EgH
[UCN 2017-2020 TUCN AEE A=A (Species Strategic Plan
2017-2020) & B3 15 2 AR, AYYHE 5 FEAFE &2
Ue g 9 A% mpofol] 2 Aol 9 9 o], Y EYT 53
AFYAIA S3E B F B HAZFE A Aokl Qlrt.142)

141) IUCN(2018), pp. iv~Vi.
142) IUCN(2004), pp. 3~11, IUCN(2017), pp. 1~2.
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RI3 % ool MURAE PRyER 2o

H3E F2=9 A

1. 3F

1) 550 B Y ¥ HHE

(1) 201544 A=HOHH

SHFE T PR FEE AT 7B E2A 20154 A&
Kt (Biosecurity Act 2015) (15t “FEH P ol2} gheh)yZ AGstH
o} o] MEL 539 5AE U Q7to] Ao el HERS

, Y, A B, 3 ol R 87100 B 84, U=
(Department of Agriculture, Water and the Environment)2};
ol 2 29 58 58 WgoZ TR QJrh143) thA]
SA R AT ((HR)OTY 4&E541=4 J+A1EH(SPS Agreement), A
g I FHBWM), FAHGHFEHUNCLOS), =TT dFet
(CBD) 52 =8 2& o|gsl= HEo|

I

J$

£3] Mobat BEishel JRHOPIS BRs|ee] HupgEs Tl
T e R S
BY% BAYA, 4, 7S5 5 AGEYS BPRS P
LA 19 IS k19 T ARG B Tto]
L O A 2A% EBHo R FHST e B FAA BelF

oX,
Mo

(0]
)

X,

o
=)
r,
i)
N
52
Mo
o
ook
o,
o

143) Australian Government Department of Agriculture, Water and the Environment, The
Biosecurity Act 2015 XI2(ZA42: 2020. 2. 5)
144) Biosecurity Act 2015, Chapter 5.
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2] Q@ A(Australian biofouling management

r

requirements for international vessel arrivals) ol 33+ FAIFFH 2]
£ A¥stelon, 20199 49 11 A3E YHESIH 11 W& A

Hog AWuy $F AL AURLAE BeS AT Yetow
A A e AAST. =, B AHE Ak BA, BBE
2 7o o BEAE P4l MO AR AHolA A
AR Bea 52 Ao AAe} Folg AT ¥
o) A3} AYAE MO A\ Hof w2 A WA Aeore Mt A
oz yehod 149 AF HE FANES 93 271 ABE
& %o 9t} olo e} % FFE IMO APL wrgsto] Adus
AP PS A BALASY} 7120 WK, £FAN, 4 Y
A8 59 Y2 mesto] 20159 AEHPES AHT Ao

(B 3-3) HIMHIO| QBIS I3t SF MUAYS RU2|Q71 MekOr

T LhE Oll& T#HIHIE(10:2H)
Option 1 Status Quo $7,387,000
Option 2« Species—Based Approach $65,126,000
Option 3 Effective Biofouling Management Practices $10.519.000

(consistent with direction set by the IMO)

Xt=: Australian Government Department of Agriculture, Water and the Environment,
Consultation Regulation Impact Statement At2(ZA: 2020. 2. 5)

145) Australian Government Department of Agriculture, Water and the Environment,
Consultation Regulation Impact Statement A=2(ZAY: 2020. 2. 5)
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l(National Biofouling
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2] #EA]

3o ol
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Management Guidelines)

ol
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A=

A7} A1t

EED
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]
aTr

= ¥E7t
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=5
BIRERY,

A

o

AAE Az, $AT R

=
=

9l 7]e

131 9lch 146)

ol EX5

%

Ast

s 5

9]

°|

A gRE TEAR
A9 gAe] 49 71

K

N
——
N
N
ojm
To°

13 Q)T 147)

xS

Q) Y A

(Anti-fouling and in-water cleaning

A1

ol
=

guidelines) & F&

146) Australian Government Marine Pests(ZA1l: 2020. 2. 5)

147) Ibid.
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HFetEE a3t

9|

529

X
) .

H

o] =73 F=H4A 1A

9]

=S
T

EARUR

T} 149)

@) +548 o

o 1w e 7}s)

2 9] F(amount)Z YA,

148) Australian Government Department of Agriculture, Water and the Environment,

Anti-Fouling and In-Water Cleaning Guidelines Xt=2(ZAL: 2020. 2. 5)
149) Australian Government Department of Agriculture, Water and the Environment,

Consultation Regulation Impact Statement AF=2(ZAY: 2020. 2. 5)
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WoERo] g, 449 4 52 FHoE APt ol &
BRIEAE B3] SPARNE AURAYE BIDF, FYA, B
Y B B A4 So] VY JuE >
29 HFH HE A%, ARAIAE 3 84
BADA U /15HE SBek Y A0 ekt B3, 2011
AEEABE AP ol gAY U =7 ZHolAE A I
FWHETE ATSAL A BEOR Q) A4S BRI, 2
91 EH(Vessel Check)e 2sto] 4iure] YBHOISFES AFs
L 5 ook WAle AEsh gk Aoz vekit

Bl g% AHoR A Y AUNNAE YT AL E
o
AR

o|Qof| & T = AUREoloA Yozt ZEAR] SR ES] I
UATE TSt ok &, HET AR Jl?'_‘éxé(lntergovernmental
Agreement on Biosecurity) ¥ ‘=7IHFAIEE -3 8% (National
Environmental Biosecurity Response Agreement)’-Q olg¥st7] {3t
o] dgo & FFRAIEY JA= alYstr] gt Awka-Fof

¥ e Amo] B AR Agsy Uk 53, HrssEan
G, 5 2 32, BYFAA B, TARYAFINGE

A B A A (NIMIPIS: National Introduced Marine Pest Information
System}oll #gt thfstal ZE2 FEE AlFsta 15D

150) /bid.
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npx|eko 2 3= A3 GEF-UNDP-IMO®] Glofouling Partnership
ZRAEQ A=Al ftEYRE &5otal Qo). ol &5 tE AY
nEY7lE 4 224 354 @824 2011 AR
Ao &g 4 o] HIFH o AYstuAl okl §lrt.152)

2) 3F9| 2H JlE M

(1) Mx| +=353HA 7I& 0 Envirocart

BFol BA7HA] 2500] % o4 eF ol 9YUH Ao
U1 9let. o] 7}%&1 oF 75% 7o) Aluke £3) ST A
2471R0l sEshs Aoz 245k 9lek159 olo] thga] S5t
of TFE AT Thort A AR ok ARyl A)
A% 9t /1% AL AR g o1 Yrk

71 A41Z Q1 7|2 GRD-Franmarine A AAIAH47|&0f o
3ot EnvirocartE = 5 AU ©] Envirocart 7]&2

T FAHETL A= R W AAFFSHAE FAT olF JR=
B 22 £5H4TF 5UZ G553 A|lAHolt

Envirocart= AA|9] 24 150|229 YRR 28 7hst v

A BEE A= 9oy, RS 53l TodES e gL
] 2T #Fo] e HIANY AAE Faste Tl
Aottt 2F7) s SAtdol 2Al SEstaL S & oS =
Sl 7HE w2 FUES Bkl 7] "ol o] 7le2 7I1E

151) Australian Government Department of Agriculture, Water and the Environment,
Marine Pests X=(ZM: 2020. 2. 5)

152) Australian Government Department of Agriculture, Water and the Environment,
Consultation Regulation Impact Statement At=2(ZA4L: 2020. 2. 5)

153) /bid.
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M3 E aliel deFAdE el gH 24

AL Aol vlaste] FAA 9 AZtHor: 2 H8EEE
7HAE ACR o stal Jleh159

{12 3-10) 23 GRD-Franmarine Ate| Envirocart MAs=ZXA 7|&

X2 Oil & Gas Australia(ZA42: 2020. 2. 5)

o] 7l&S A&AoRE JfIstaAt TP AIAFEAIE (NERA:
National Energy Resources Australia)?} CleanSubSea, Curtint]s}til
7} 35 ° 2 ‘Smart Hull Cleaning ZZAE'E X|gY Fo|c}, o] I F
AEo| 2018AFE 202097HA] 3|7F F 1059 55 22(AUD)7t
AQ=E™, 11 F NERA= 509 a5, AFGA oA 559 3¢
o] A¥S EHSIL ot 5= o] ZRAES B3 +3HLTE
o AFA 5= ZHF2EH HAoA Uo7t AA-FHALE 1T
GA7HA] 7HRE Ao g Z|dfstal U155

154) The Maritime Executive(ZA: 2020. 2. 6)
155) National Energy Resources Australia(ZA1: 2020. 2. 6)
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2) RY¥(UV) S HRFEQ JIE W

I3+ 20189 oSt ATYU(AIMS: Australian Institute of
Marine Science)@ =8}1}st7|& l"T—(DST Department of Defence
Science and Technology)= A8FE2k EAE dZst7] Al 5
WAz ALggE AAdstct. ﬁ‘ifl"i— ”‘3%—% AHFo] g of At
o A7 oty st =t
Sfaete] PR ENE FEAA o
7] I3t ApHof A =719 ko] Q3 Ao = wWestit wheEbA

O

Dy

] 2
o] WAL Fol TFE V12 YOERE o 8% AEA WY
o FIwAe 4T

Ao Yozt A 7149 =T 2L A2
0]’__]_1]’ X'] X]' -4 = ’%%

| -
2. wEUE

1) SUMEC] B WM W AT

LECO| B Ha U
(1) JHzt
RAREE Ae)d A4 ol Y RE W QT A od7tA Faje}
WjErd] AA|%elo] Wejo] mghEs] vEd] sjepaEtibyo] 5
3 =7tolet, =, RAREO] AL Al 1% 58 ol4ye] A4
AE ®gsa glon o 6aF 53%0] djolo] 2Alstw = Ao

HE 1 Q. oby BetHom Bt 2A) o] 2olX x| YA

_i]__ o AX
o FARES] TRE ABTIRIL TR victeld w2 Rolet
T 2AED k1) SAG AT F71% A Aow RARS

156) Australian Institute of Marine Science(Z44: 2020. 2. 6)
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RI3 % ool MURAE PRyER 2o

1o — o

o FEL A4 B2 ATIUL, AA 2, IAF, 7150 5
°2 QA3 BEAF] F7kste] BEThpAo] I Y159 o

Y71, AdEf, Aste] 710t AEAdS dEstal Jlen, 53] A
9] A% AdrE g4 (Ballast water), A2 E(biofouling) 52&

FE5lo] EA5t 9Jt}.159)160)

MR ,2 Fel8Ee] oz A% HajziE rad=s
Hoshl, 53] o= oz FEe e wiA|, HA H &
glo] et 7| v Mge s -] A FH o= 19934
off A|7g = At 16D

o] HEZ Al1xolA ANSSAZIA| 2EL2 1170 L, 53]

- AT o7, HAIAFY] =, A A, felidE] e,
A, F2A, Iy -Hur-d32, B3 Ao R A &
o] & 10709] Fog /= o] qlrt.162)163)

157) FRIEHE HHE(ZM: 2019. 12. 10)
158) 2510812 -82&(2015), p. 21.
159) /bid.

160) FRZHE MAL(HM: 2019, 12. 10)
161) AX|Z(2018), p. 157.
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A TAHEESM |2 B3 EA|(Unwanted Organisms)@} 5143
EPestZ A © T Y A B Stk o714 ERAEAT
F 171 M YA Chief Technical Officer)7} BE AAA-E2ZF A}
A E= A A7 EEAS OoiE 2T o AU FAHe R

ut

2 7Fs/dol vl #dsh= e AEAE, FlH8E S #5h
AEDE A E (Pest Management Plan)olA a8 EZ EFsIL Q1

= AEAE LA 2R).160 AR B W2 FU -2

WAStooF 5t AR Z1F AT PAte] mE

, g =01 EdAA & 59 didel s wd, T2 7
ofu] o] FU=o] Fate Aoz WA HeA Lo w2t S, &
14 z

23l wRjsk o] A%l

1

2]7]2(Craft Risk Management Standards) ©f 33t
HE W8S 7NF5HATHA 242 E~A| 24XK). 166)

%61 R Lk LM EC R L E

>
39,
rir
0::1 OJ.4
nﬂ
_2
1o
ok
2
é?:
_1
_YE
it
o
o
ok
8,
=
N
~
NS
FN

162) MASKMEEME(ZAM: 2019. 12. 10)

163) E52(2010), "QlEts AMSZ2 QIS EALfe) XIS 2t Bk A7), p. 87.
164) HEE(2010), pp. 88~89.

165) BiE21(2010), pp. 87~88.

166) AX|Z(2018), p. 157.
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RI3 % ool MtRAE Tojw

1O [ o

HI

4
)

(3) MarapyE pa|E

FEHEE 20149 IMO 2011 Aol 7]Z5to] TAERAYE
] 7)&(Craft Risk Management Standard: Biofouling on Vessels
Arriving to New Zealand), |5} ‘CRMS 2} St} & A|Astar, 44719] #¢
Q] A7 |7HE AX + 2018 59o] 'Wasto] Al Fof Qir.168)169)

as CHAY AMBE M| 22 518 =Y
A7) 21 Ol Hufoh= M4t ROH=
e XME AR EAYTOQNY REMMEN oS
AH} ElR=IPCI=T3 o
— oL ="

2E MM EH s

- x AL

e ) ) = = AAS I
~up | * 202 0|5 et XIYE , . -
S| 2E T 5§70t gp2spe Mup @ SR (Wind and water line), MAISE
Mt (Hull Area), F47S(Nich area)2.2 712

510 B SIS HEHOR 7Y

A& 1 MPI(2018a)2] LIS 7|Z2 XAt &4

167) FRIHE =AY 2020. 2. 6)
168) 4X|Z(2018), p. 157.

169) MPI(2018a), p. 1.

170) AX|Z(2018), pp. 157~158.
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= ol “&7] et (long-stay vessels) 9] 4%
N Z(slime layer)t AYEw7iH](goose barnacles)7}A| & A
HEH| 5] & A, T 8] o E AuRAAELS FX]Ect v 2

7] 738t EK(Short-stay vessels)' 9] 7% 7178 uAdutol A 585
S A vl= B2 vl (barnacles), A1 #5F{tubeworms)
EL o]7|HE |5 (bryozoans)?t 2 27] TA|Q] ARtRIBETA| 5
2=} 171)

(O 3-11) FEHE CRMS| MA| HA 518

The CRMS has two biofouling
thresholds which vary depending
on a vessel's itinerary:

Short-stay vessels

Long-stay vessels

» Here for 20 days or less » Here for 21 days or more
* Only visiting Ports of First * Visiting an area
Arrival - not approved as
= - a Port of First
=5 = l ﬂ "- Arrival
i' .. project vessels, e.g Yachts
bulk carriers l
If you are a short-stay vessel, If you are a long-stay vessel,
you are allowed: you are allowed:
< Slime - layer -, Slime - layer
G s G s
-, L&
G k barnacl Goo k barnacle
\’ ooseneck barnacles \/ seneck barnacles
AP Slight fouling of early .x. No other fouling is
J stagebicfoulers, ¢.g allowed

barnacles, tubeworms
or bryozoans

Xt=2: MPI(2018c), p. 1.

171) MPI(2018c), p. 1.
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d 2st7] A1 309 wiRte] 717k el 59l
g AHo| A AR RES BE A Astofo et wok 7jREA
AABA 23t Aol Auto] waet F 244)7F ool o]R5}e]
of 3t} 172)

® ZRAE 28

o] FEEAE BYH AALY tAl ARIPEG 247 0
= #eshe BRAEE HEohs sloltt of7]A dohe HEAH

v AAS 9o T ZA|AH] AL WHAE(sea-chest)o] =AY

)
rl

MPIZE 5918 AR HephEe 485 AE AP
o *

[e]
[e) R84
AL == Ao AFT = At 7|4 ‘A (Treatment)
Ly ] =

=
2o7Ae] AL e ATt Uk

172) UKP&I(ZA: 2020. 2. 6)
173) 4X|E(2018), p. 160.
174) ibid.
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95k AR 4k

-

A 2
2] g So] 79 S5 MPE= H4H AReh Fokrele] A
A

L)
Mo
of
N
J
s
d
mN

p

£ Zgsto] 2014d0f A+ ZAAE 3
EAZ 42 NP ZF(macroalgae)’, ‘78] (barnacles), ‘A&E
(tubeworms), ‘Bl @ 5=(bryozoans) & SO 2 CRMSOIA AAISH 7]
= 483 25 A AFSIAHTD)

175) FEUE LIAS(ZAU: 2020. 2. 6)
176) UKP&I(ZA: 2020. 2. 6)
177) MPI(2014), pp. 1~18.
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M3 E aliel deRAdE 2l gH =

(7 3-12) FRAHCO| MUIRAS Tt TSI A U T 1SR

O st BN @71=x

Science underpinning the thresholds Technical Guidance on
Biofouling Management
for Vessels Arriving

to New Zealand

proposed in the CRMS: Biofouling on
vessels arriving to New Zealand

JJJJJJJJ

o|% MPI&= AHMRAYE & A% 71& A5 F75t0] 2018
| 390 I XS AR & AolAe Heksw IY ALY
(Antifouling coating systems), ©|% XU E]F(Performance monitoring),
$3544A E= A (in-water cleaning or treatment), 7|&529 HE
(Record keeping) 5°1 78] Sict. ofof] w2t == A2t
AE T S AT 7le € A LS AS A5kl 9lor,
TRAb] o] A7 A of, 584 e AYAIARY BES
A -31ekd o o] gt A+ H3Pstar glet.178) tohgt o] =gt
71& ANEE 352 0E AATEE B5te] o= S AL
SHe WRFo R FEI k179

178) MPI(2018b), pp. 1~20.
179) sHU=AR(2020), pp. 88~89.
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3. O=

1) 059 A g™ 3 Hic

(1) 742

o= SFF(EPAZ AA, v 2 g3 B& JES FUIHeE
AASHES ojFIstal Jom, FAHSO] tigh Al A3k 2 1
Holl tisie #7835kl et ojuf AEPEE S HeEjAGA | EFSHA
U IMO Guidelines & Z2] Yo} 9] 14of wE bifouling A
SA9 ¥ £ QAst Qi) 180)

ESE Vessel General Permit(VGP) =2 132 2008WH-E A|Y 5]
Qo A= 7AAE 20139 T IHo] 2 Folth F L
*11‘* n]=9] I oA FFoh= AUt =R E 9] F4AR]
Tole F 27559 wWiE(incidental discharges)2 Ao+
E}. VGP Z2 139 o]y W3S Bholsly] 9Jsto] Auto] Tt A
Al AHS Algstoof gttt o] 3t HoA= AAFAI=EL

ok A|olg maket AAo] et BelHel ¥x B ohel, 74

é
Ho

éf}%t‘_’iigo?ﬂéi

E}Ei EHLEW_ ATt o]y 3t A4St ZA= axéﬁj HFQ A AH| 9
g 9 9K, 584, 54, AA9 #E, YA(dry docking)
T A AA H HF1HO] H4& 52 E

2013 VGPo|| Wt H4 wjd VGP =213 o] HF-S &ol-HAA

180) USCG: 33CFR Part 151.2050(e), (f).
181) 4X|£(2018), p. 155.
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HAE B2 4f

O

20179 10¥ olF A= A EXYolEE AYste FEF 3008

(2) OI2 B2ZLO 7R
olgo] m

Al2dle] A8 B 74

asto] o

HFHUST =

ke

o] 24A|17F Ao

7% A A

o
b AR

A

=
pu—

F4](Marine Invasive Species Program Annual

193t} 184)

5|

o) 5-5f

JEs

Tl A&

g5

R
20189 1¢¥ 1€ o]%o] HxH

’ O
=2

Vessel Reporting Form)

13 AlzAT 2018

t} 185
g Ego] a1 ol ey

9]

15

-

°

E o
ok

PATSES

=3 300

&

=

[¢]

1

E o

5= 300

=
i O

(3

A

& &=

b glee,

S

POrTE A

1

31} 180)

o] ] Fofof

pag AHE

b'g HO

1] o]

o

184) California State(2017), Guidance Document for Biofouling Management Regulations

182) USEPA 2013 VGP §4.1.3.
183) USEPA 2013 VGP §2.2.23.

to Minimise the Transfer of Nonindigenous Species from Vessels Arriving at

California Ports, p. 4.
185) California State(2017), pp. 3~4.
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(22 3-13) 020 Mur=ANS B2j7E U 75|

O H2|ZLOH R MR EME FH @ 2019 0| HUp=EMS 22|48
Guidance Document for: g?ABS

Biofouling Management Regulations to Minimize
the Transfer of Nonindigenous Species from
Vessels Arriving at California Ports GUIDANCE NOTES ON

BIOFOULING MANAGEMENT PLANS
AUGUST 2019

California Code of Regulzations, title 2, section 2298.1 et seq.

September 19, 2017

Californiz State Lands Commission

Marine Invasive Species Program

A= (D O] Z42|ZL|0F RE(ZIAI: 2020. 10. 2), p. 1, @ American Buran of Shipping(2019), p. 1

RRREEE) 7l§6H°F -

2) Dj=29| &3 7=

URe FF HAREe BET AR o] 44T A
ole 2 | ojuje] o WL 7|&Eo] AE Ao oA vt ek
7 o192 HErE AT o T ERol AURAYES AAT
POERE AEA ke AEA WAL Hohasa PgAE

186) California State(2017), p. 4.
187) California State(2017), pp. 4~b.
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H|go] FEEY] fiZoltt. U5 Ax $IERS B8oto] Aldto]
ger=o] e R FFolA AASE B2 AEe AR 34

o

a4 qlon, YL EFY i AP Y 5 ok Adsia
QIt}.188) ml=r AP gH| = ‘=7 YEH(National Invasive Species
Act)oll ot HAFO] FUE TSt YA, AHREILPER QIgH

KU 38 BAHT YA 2T YFolekn A HT}.189)

s, $FRE AA7E AL AAH 9, J1eH 29, 7
AH Ewe nefsof ek e AEHTL ek AAH g A
7 a7 g7 71eHgo] SgHT SERE AANE AFL

et
=)
H1
AN
o
o
2
ol

B, IMOY AT Al =R Al

2 & ot BE FEAEL0

4. TAE AARY HIZ- 2N

i
r
O
N
R
H
ol
ol
=
rr

|
i
)
o,
oX
il
?
=

188) Andrew Curran(2016), Bredan O’Connor, Carolyn Lowe, Evan King, Analyzing the
Current Market of Hull Cleaning Robots, p. Vi.

189) /bid., p.1.

190) /bid., pp. 40~44.

103




ot} atdAIeke] gol Aol mEh IMO 2011 4

=
K<)

Wy kW NT TR B oF iyl T o) W W
o W o] Y N- - CERY 50 ST TR A %0 oF
EETuerifiey ExdoTh Ea
B A.._ ‘mE __Q“_ iy s O_ TS on H__l AR < 1;0 N
= o T of A 2 i CO
2o o mp ] X N ToH L L 7 K <Al o
Bo ¢ pe Emt T ¥ @E I
! T
me W o B R R mw = R0 i - v o o — ) =0
I N O S TG
— o 1& = " XX = o o o N7 LI S
N o=~ o W = oF N ST
> X * o op TP poE B WoE o
Bop W oo ®H S MmN o) B oo g%
X! wn REgo oT X o8 B L} R T oroXOXS g% % B
RN Y =y RHE gy Y
O_E WAI N jo N on o B T_,Aﬂ X L.E 1
T X ) =0 wr o v off o = __oo < B oK = L fr
o= o = g L W 5 g - T = ~ %ﬁ BI
PEzioizitASESe g
N o - i
T N Ao Molw L AM WG XN 8 % Nl
™ = a7 oo %% _171_|_ R oy oj SN
K " H o2 % © = o u S oo P R o
pE EE RGNS EY L, CER TR A NS
o o TR o T ol % T & oo N ) H] =0
= - — f T
Py p 22 EX e BT o8 6w
‘UI z_l WmH ,__Lolo ._n.u‘_._ o < H_._ 3 HL !XT ~ N o ﬂul
op W oo X oy K o =¥ R oF %o oF WO L K OoE
Q_O O_l ) ﬂ,AI _ﬂ_ = 11_Au0 ] =W = o ;OL L_L o =
=, BoeEg =X R oo oy ﬂ_x%zu
N Tod " N S S Al No fon B
or W o oF wo 1 oF B N T W NN AR W

S
=

S
=t

3tof 37FA] AJAF

5

et Hd

S|
(=]

E EH2| AA

—

=l

b |
=

2) &
104



o o Nr B W R R TFRK Y H TR o P o ®
Gales - SONCTR R I p =
%du__aﬁ,%ﬂm”@Aﬂ__%@uaTMﬂamM O
ﬂL,Olz._“_H._ﬂL_‘umrﬂ__o‘ﬂolo_eﬂL]]ﬁo I~ ML_H
ﬂ@ﬁﬂ%é@%@ﬂo_wlwwfﬁﬂ o
il oo momow ~ X W oo T =
ma%wmmo%&ﬂxWﬁ%ﬂomuwomﬂﬁn__e@ %oﬁ_
= - ~al o - . 0 1vm
TRy poww N BT T XKd HmBE o®
Wﬂ%&ﬁlﬁ%%ﬁﬂﬂ%ﬂﬂﬂmﬁ Al
@ﬂﬁ%ﬂw&ﬂ%a@%]%% o o B
1%mﬂm_nmommtmomoﬂwﬂmﬂ%@qouﬂ%ﬂﬁ o R
il _— - " — —_ — N %0 —
IempmeT2igsro g~ $i
CaBREELEIERSLE gy B2
iy oL s e :wmmﬂ% ,OwW GO ol op X
/= ~ . —_ )
mozﬂ__omﬂ7wwe %E.EMWL:_OEO_”%% o
ﬂuawﬁlw_tzCQJ.o%.x]XM._imo X o
feoreiinaSere iRl Tk
ob o3 M U & o 5 Jom =
W_urm@@ﬁwﬂ@]%V@c_ello_aqoupw T
<Uo=mo W ™Wood o PN Ao B o O s X T
X o] W mom g RO 3| T B~ R W
L_u,_xﬁ@%Mﬁ%moLvﬂduE%@.ﬂ%% EW
WWWEﬂ_wfimou:wuﬂ.@%o_%ﬂﬁulc_ o
O T T T o R B  EOSCR -
: f@duLJ %,%_Ju‘_turﬂi o Bk X
wog bR TR RN T oy Wow R
G N R Sl o
Powees 2N s F R ags d e =
TR XN B W o T H o BHET NPT T

3

Al
o

3t

5

(e}
Z}
=y,

o1

[e]

1787

=
=)
105

T

o

“

2 IMO9] A
R

o

W, Aae] Aet

3
IMO X
]___

7]
(o]

=

[e]

=
=
Q.

P, W

AA%7

R4
°

st

[
T

A
o

=
T

=
=

o] o] of

]

“

A
+= CRMSQ] A=

BHL IMO A
24 9=



ol AJARE

3 o= 3

Foltt. vl= 43 (EPAS AHre] A

)

9%

et

)

B2 F71407 AA

s

il At of

S0

4

AT B2 8 W] o

s

AL, A of

3]

bifouling &= A

=
.

IMO 2011 A3 ¥ 2]z yo} 9] 14 of u}

=

o
i
%O

o
<+

gl
i

M A myo} 3o e}

Bt

W A EUolrt &

s

|

_~OT

, 2017 10€ ©]

=7 300 ©]

of "sig

=
[¢]

Al

<

= 300= ©]

=

Fieh. tiEo] 20184 1€ 19 o]%of AxH

)

12
=

A

243 201849 19 1Y o]F AE

173

%o

ST 300

st

5

2ok

et
Z1$7pst R A1 4

=
=

(EE)

5

ojw
=o

o

ol o

o] ]

2 fYshe oY WY

A AAel

Ry

I

L H
EfFANA Feol d

2 =A3

=

ol

J)

106



AdgollM = 4

i
o

xr
T
ojw
%0
-
B
e

nfw

o Az

9

Fct. ol

o

CESE RN

B

2 A9}

ey

MEE LR

9

gt A FaU&3 A A ez AAE AL

70

i~

107



fr
ol
i

sheich. E3 AMPREAGR] B ATPLL AW Y
Y&, FRRANYI AR AT, IR TA AT

9, G SRl et A% WeEA B ARV 9948

lat

¢

>
ot
ol
38,
v
i)
A=)
o
=2
R
2
L)
4z
L5
o%
o
=2
=
ot
p
4
=
I
lo
2
L)
o,
oft
I VAN

(8 4-1) WERARME MR27t 35 71

QI MEFEAPE=0l HIA HelE fiet
M=)t /3 AN

U2 o YA By

One
HAZ 22z oo
. il O % 2 S WNvaAE av-ws wad e W) v
M2} o3& 8 e FUNET, A7UD, AL 53 HHET, FF )
A3 9 Al AUTHE 9
O 2 A 2019. 11 6. (5 13301630
|-zt O A A HABABARIEAS PIA (B AYAE, B 21

[ZQIFTIETE NPV EON

Q

ERES
- EEEA71A O T UKOMERD), $54H(KR), 5318 FUKIR) 5
Se) AP E BY dETh

el b (KM 72

o

o =
e
HEECIRHATH
azag
a=sneas
CEEEELEN)
BEHSSLNRE
aSHBFLNLS
AEHBSLNLS

BIdS SRR Elv)

Ll

i

olo|wloflole]|w|n]|=

o3¢ )

O WY F1BY BRI BE F AF B U QY

RPN RN

'

191) “MeIRAME 2T} T4’ 2019.11 60 HHAEIRON], Mt=iztS0) 26t il

1245111 Q= F27HSO| TR 2 5740 E20| 0|Z0{KCL M7+ ATBOIAE IMOS]
S R, FRT0| MURAS SR S8, 2L Slo) B8t 2 A2 S of
e E20| O|20{CH

o JT A

108



AR YR BA W Bo] BE AW 2 20209 ATH HES
LAYG A9 M =5 AR, [AAsiTHE
) Ji8 H

ot

2

rx e
L)

1T [ A [

b

19
oz M
ue ot 2
{0
rr
S
T

d
o)

)
it
dok
ro

I 4 A& 983 7137} Hedck1) A 71es)

19

102) 1808 9P ZIEIS/ S 2019.12.2000 SO0, ZHE SoHA et AES
APIRSIE IR0+ 228 HSH0 PG A e, SRt E AR S,
1106271501 0! PP, Ol S0 S L 22 e
2IETE10) FHOIGP | o oAt HEIRHE 2% A HOIBI| RAIOLY, K22} Slofr
et Zest ROREH, A S

109




on) E3BEIE

HeERgEo gWNaE w2t
8 @

ERATYEDSTITE A ZH

OMne
HIE XIS ol S A AURAEE A7 we A wme B WE EEs
dAradE et DL e
ﬂxﬂa [ %% $_|E+ xo1i—H|Ho+ t g? O ¥ A: 2019 12. 20 (F) 15:00~17:00

0 & 2 FETol FumRA slolal (4 A WM A
O 47k ok 15% 149
- Sleuy, ANPALE B A R ABT

- AR AR @73

=4 B OIE IH/EY
1 ARao e oy sy
B oRoRIRA olg oE
B su 222 was oE
4 azuFes 01EE o
@383 T ]
3 BRTAINTHATE wmy w3
s 67 zeams
s =43 aws
e EFE Py
10 ELEl =

BAFAET0f EJojAl
whes O WAL KM, MR WE F AR E& YU A

=PRI RN

(I 432 ARz welet A7, 4] AUgHol
oFTL Q= BAIHo] FIQIA, 183 FA AL A gl

Zagtrtol et &

)
o
1
i)
H
rlr
Y
H1
)
o,
Y
e
=2
>
o K
re
X
r>~
o
=}

AR AR B ARl Ohet 4% e, Al L ARA 71
2o] o A St sl §Us]
QA T AR ol HA o AT, AAT F

A2le oA o]FAAAL Ql=Alol tiet AHRAPF A= o] Fo{A]



(O3 4-3) MERAYE 229 oA & 2HE 24 1

(MurpapyEol 22| 35t 2Uhel 2EA
15} 24) + TR HR 2
(M mapsEol pR|BE 23t YRHO| + AEHLEN
2N BN EE) L ET
(@717 2 50 7H U IMO, CBD, 5, &3z,
32 S¥EY) 03 5 FH/HA 24

(MY2AE BalHo| 517 -
SR el ZiEE + HETL R

PN=MPRSINES S|

2. AuEYE HE| Aol ZHE I oAl

U ARRAES] HEo] it A2V HERAL vy 3 £
Af 52 oA AdRAEEC] Adz eI A Zet Ae
¢ = AT IR, 5 Ed HES 78S 249 Hot

bzl digh BE| A0 digh 8ol SEHA] &2 4
Zoltt. 4 =°] Aldi= FEEHAL A F2 T2 olf
AR B A%, =AY /A AE, AATA, A
AZol A EAste H71=S T AA F A Sl Het deut
ofo] mlgstal, A4l e AR} AR HYEF L o]F0]%]X]%]

F5 Q] 7]g,

111 5




S YEA LY=o o

o

A=

Hlo

L
__OO

7t o

1
R

o

°

Sfjof

& 714

Foll ks HolA AF3]

A SHARS) AAEER

% 309 Ae A

.(:,_J:

AA
ztelo] Q= Aei(light slime)7} =i, 5% F4A

\=iye)
==

A EEEof

1

Tl M gL

ke

1
1

o

°

AA

-

R

o 39

=7 YAR AL, AA B0 et S0l

=

=77 Sl

O

=25

e £,
S|

L

oz |
3= 6874, A

—

=
o=
=8

S
oL S

o
L
= U,

01 &4,
0]

L

[=}
o

==
o=

Il Tt 2018 7|

= IS5
1,387%19| QJ5

A= Mz

[=) o

1 Ao, BYI|Me
b

Ol Tht
235}

(LN
HSE

6‘_4
042444 2540

S
o

L=
[=)

2 52451
|, 7|E} A4} 18

g
=,
X

BRI S
X
O[T 197, R241442

M2 ZiH|0|H4H 219

U=SH SA.
%}I-A

H

9|
YAIHLR(2019), "EAH HESGHR - JIZRZ0F),, p. 24

S AHAAR(ZAMY: 2019. 1. 2)0lM= SSM8 A,

193) 5

112



FEAA BHolA g e S dE 9L e
g e sigRd WA 3 siFAEA /s Bk,
AAT AR ES] ARARAA 52 TdE B, Y

AEA,) & B HECIA &3HA okl Qv Eot AR

gl A ol 2ol o] 2

Y B 275 A o]ste] Hgo] A Sk ok AAR FFAA
FHgollA &2t 1.500kg ANFBEL &3 g
ol A% & HrlE A ERAAE AN FFZEA ol AT A
Hx Ac}.195)

wpeba] AR AYES] A RAL AAYE 9 7]1E, AATHY QL

194) 20203 128 "ML RS O] RTINS QISHMAA ZHEHE[ GAI LA SAIRL, T27HS0]
HARFgOl OF ZHIE M7 [5IUC.

195) 201801 Zd OOAI0fIA X 2Af W2 {0 X2| IFEOol|A] L5t 7 |22 SHROIA THA| 2
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