MHNFAESEA AIEM X 8dIISF /8 JH0I=
Guide for Biofouling Management Plan and Record Book

KOREAN REGISTER

2025.09

XL B



e

SEEEEEEE

FFAFKR)2 Y LY FHa 24 ¥ 2] 5)ER T4 5)lo] =F w3}3})
5] o] w5 >)m ) AP 233 o

HF AN E I Fo 2] wFshE Y2 W Foky S 57312, o) 4) o 5}
A5 obsd NtAN S 2L S YEZ2 31 TR JAYU G A EY F8
)] AR ALY HF BEe)w, E3] Ay S  (Ballast Water)S
Al A 524 5 (Biofouling)°] 2 58 wisHH) 2 43 Y5

AP 5T o)) FAYYS 59 AAH2 o, 3L 2 o o
W3 k2 AL oYY 5 AEE O)%H AYL oA g2 AT
Fode Y, AASF FP= A FA N Famo) A A =2
AgHo2 YR gled, IMOE A ol WY 343 ¢33 ZaYHaz
T3] AW =9 E AY FAIF oo 4, WA ZTYEF FY JA ¢ 3
BRAA 2 932 k54l =5

VFYFL o)A FAH 35 FR3], 2% 335 HA 3P 35
o) FAL ANYLE oYY 4 AEE 2 Slo =8 slA g ST 2
bl 2% A £50) I WEE FYLE F4H Qow, 3H ¥ 3
2 A A5 o83 23 4YHY A 0) 9% ) AP

YO TE FINIL FAY FoplH 4YAY B4 2T S YL 0)1SARE
492 AL TR 5 UEE H4S Fell S B B QNS
32, o P DFY R3S P FE B

A .



Message to Our Valued Clients

Dear Valued Clients,

We are pleased to present the Guide for Biofouling Management Plan and Record Books,
developed by the Korean Register (KR).

Protecting marine ecosystems from invasive species is essential to preserving biodiversity
and ensuring the sustainable use of marine resources for future generations. It is well
recognized that the primary pathways for the spread of invasive aquatic species are
maritime activities — particularly through ballast water and biofouling on ship hulls.

As you are aware, ballast water is already subject to international regulation under the
Ballast Water Management Convention, and KR has been fully committed to providing
technical support to help our clients comply with its requirements. While biofouling
management is currently implemented on a voluntary basis under IMO guidelines, the
Organization is now moving toward the development of a legally binding framework. This
means that biofouling management is expected to become a formal environmental
requirement in the near future.

In anticipation of this regulatory shift, KR has developed this guide to help our clients
proactively prepare for biofouling management. Our goal is to support you in protecting
the marine environment while ensuring smooth compliance with emerging international
standards.

KR will continue to develop and share practical technical resources like this guide to
provide meaningful support across various areas of maritime operations. We sincerely
appreciate your continued trust and encouragement, and we remain dedicated to building
a safer and healthier maritime environment together.

Thank you

Korean Register

Executive Vice President of Technical Division
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Foreword

All organisms introduced from foreign countries or other regions within the same country are referred to as non-
indigenous species. Among these, those that have long inhabited a region or occupy habitats of native species are
classified as invasive species. As human activity in marine environments has expanded — particularly through
international trade via ships — the movement and introduction of non-indigenous species by ships has increased
significantly. It is widely recognized that marine species are primarily transported through ballast water and hull
biofouling.

In 2004, the International Maritime Organization (IMO) adopted the Ballast Water Management Convention, mandating
ships to manage ballast water to regulate the concentration of organisms discharged. Additionally, in 2011, the IMO
issued voluntary guidelines for the control and management of hull biofouling to minimize the transfer of invasive
aquatic species (hereafter ‘2011 Biofouling Guidelines). However, the survey information that submitted to IMO
revealed that while awareness of these guidelines is high, their actual implementation remains limited. Following the
enforcement of the Ballast Water Management Convention in 2017, the IMO initiated revisions to the 2011 Biofouling
Guidelines, recognizing hull biofouling as another major pathway for the spread of non-indigenous species. This led to
the publication of the revised Guidelines for the control and management of ships' biofouling to minimize the transfer
of invasive aquatic species in 2023 (hereafter ‘2023 biofouling Guidelines).

The 2023 Biofouling Guidelines were revised with the goal of maintaining a clean hull. Key updates include the
classification of biofouling levels and recommended cleaning methods for each level. Ships are encouraged to conduct
regular hull inspections and monitor hull performance to assess biofouling accumulation. When biofouling reaches
rating 2 or higher, emergency underwater cleaning is recommended. Recognizing the importance of in-water cleaning
in biofouling management, the guidelines distinguish between proactive cleaning (to avoid occurring macrofouling) and
reactive cleaning (recommended when biofouling reaches rating 2 or higher). Furthermore, the guidelines recommend
capturing waste substances generated during in-water cleaning, such as biological debris, waste materials (biocide,
heavy metals), plastics, and microplastics. Ships are advised to develop a Biofouling Management Plan based on these
elements and to record all related actions and measures taken.

In the United States, the Coast Guard (USCG), Environmental Protection Agency (EPA), and the State of California
have enacted mandatory regulations for biofouling management. New Zealand and Australia also require biofouling
management through legislation. These countries recognize Biofouling Management Plans developed in accordance
with IMO guidelines. This document has been published and revised to assist in the preparation of ship-specific
Biofouling Management Plans and Record Books.

Korean Register shall not be held liable for any legal disadvantages arising from commercial sale or use of this document
in ways inconsistent with its intended purpose. Furthermore, in the event of disputes or controversies arising from the
use of this document during the preparation or approval of Biofouling Management Plans, this document shall have no
legal effect or validity.

Please not that the illustrations included in this document are intended to aid understanding and may be directly related
to the content.

If you discover any translation errors or typos in this document, please contact the Marine & Ocean Equipment Team

at Korean Register so that correction may be reflected in future revisions. We extend our sincere gratitude to all who
have shown interest in this document.

2025.09.22

Korean Register
Marine & Ocean Equipment Team



GUIDE FOR BIO-FOULING MANAGEMENT PLAN

MHPEM SRR H 2 FA 10|

INTRODUCTION
HE

This section should contain a brief introduction for the ship's crew, explaining the need for biofouling
management, and the importance of accurate record keeping. The Plan should state that it is to be available
for viewing on request by a port State authority and should be written in the working language of the crew.
Please below an example.

Meto] MRAS QI3 MARAME B0 BRI Y 7S KA SR VR AHE WS
OF 7HEE MBS RBICL AT E BOYT 2F A HOE + USS YO 511 MRAO| ALt

A= J[0]OF THCL

<Example (Cf| A[)>

Biofouling on ships can be a significant vector for the transfer of invasive aquatic species. The purpose of
the Plan is to assist the ship crew in conducting biofouling management. Release of biofouling organisms
may establish as invasive aquatic species and pose threats to human economic and cultural activities and
the aquatic environment. Biofouling management practices may also improve a ship's hydrodynamic
performance and can be effective at enhancing energy efficiency, hence reducing air emissions from ships
as well as fuel costs. This plan is intended to assist ship’s crew in carrying out biofouling management
procedures. All biofouling management actions performed in accordance with this plan should be
accurately recorded in Biofouling Record Book (BFRB). Upon request by port State authorities, this plan,
along with the BFRB and other relevant supporting documentation, should be submitted. This plan is written
| both Korean and English for the convenience of the crew.

dao] dAFad =2 HY 3822 0|30 St oi7iA 7 2 & A UM FEHYSH S YE2
HEd +3d=2 Melga odztel A 2 23 2350 3 240 /g0l 2+ Utk A FERY =
the| A2 Eot Mo 7Al 95y 58 SdAZ = AL X 28dS SIAAH =9 T 7] Y
SN HE HES S0l= O 28 + Ut 2 A== RSO UA FadE 22| § +dste AS
TefF= AoInh 2 AZEAMO mep fde A FEdE 2e] X E2 A FEd eI S570| =
StA 7|12l 5t040F 5tH, 2t2t=2 RFO| AUS W Of A =M M FEY U2 V| S5 S Letet 2EH SH
AESE MEdHOF ettt 2 A=M = M S0| AtEst= et=0{2t B0 & E 7[5t Aot




SHIP PARTICULARS
Aet M F A

At least the following details should be included:
Zastos 252 JME 7|5t 0f ot

Name of ship
MEE

IMO number
IMOH S

Date of construction
Axy

AENCEVRE-ES

Ship type (refer to Appendix 1)

Gross tonnage

EEA
O%T

Beam or ship’s breadth
M=

Length overall
FSES

Ao #2424

Maximum and minimum draughts

Reference Resolution MEPC.378(80)
2052 M MEPC. Circ.918
Date

= U X}

20XX. XX. XX

Officer in Charge

B AR

Created by

Xt




RECORD OF REVISION OF THE BFMP
HA Fad = HE A =M 7HE0lH

This plan describes the biofouling management for the period between two scheduled dry-dockings which
include application, reapplication, installation or renewal of the Anti-Fouling System (AFS). The plan should
be re-evaluated and, if necessary, updated after a dry-docking and/or if any changes are made that have an
impact on the anticipated biofouling.

O] A=M= YA ARI(AFS, Anti-Fouling System)2| X &, Z{ A, MX| £&= HAS Z&tst H71A &
AP0l St MM FEM E 2E|A S dEotH A== B IHE00F 5tH, H 25}

=

= UAFAE S0 HBE 0 S O|X= HE AY0] Y= EF YUIO[EX[0{0F BtCt.

Date (¥ xh):

Most recent scheduled dry-docking
22 H7) UAY

The next scheduled dry-docking
Che 71 gAY

The following revisions have been made:
Ct=1 20 7N =R &:

Implemented by /

Date/timeline Developed by responsible berson Updated parts
QU A EToNt P P EEE

O & X} / 24 & X}




INDEX
=5}

A table of contents should be included. The index of this template is as follows:
A= MU SXEIF E [0 OF BtCt. O] UM Q| SXt= TS &L

1. PURPOSE %E’ ................................................................................. 5
2. DESCRIPTION OF OPERATING PROFILE 28 T2 IR AT «eerueerermnsnansnnnenninninanness 5

3. DESCRIPTION OF HULL AND NICHE AREAS WHERE BIOFOULING MAY ACCUMULATE

MABEZME0| SHE 4 Qe MA| D EA TS AT euvnnnnnnnnnnnnnnnnann s 6

4. LOCATION OF AREAS WHERE BIOFOULING MAY ACCUMULATE ON THE SHIP

MEHf| MR EEHE 20| DR E 4 Qi TLE Q| &|«rrrrrrrrrrrrrrrrrrnrsriitrssarte e 9
5. DESCRIPTION OF APPLIED ANTI-FOULING SYSTEM A 8}0f| & & WA HY....... 11
6. INSTALLATION OF ANTI-FOULING SYSTEM 2 AJABIO| HR| «oruverrrrinrrrmrisnnnnnennns 13

7. INSPECTION SCHEDULE OF HULL AND NICHE AREAS A 3 SAM 7L HAALHLH ----- 14
8_ CLEANING ié_/t ................................................................................................... 15

9. MONITORING OF BIOFOULING RISK PARAMETERS AND CONTINGENCY ACTIONS
MA| EZA S QA THEFO[E{ Q] B LIE{ 2 T H|AFTER| «vvvvnnnsnsnnnnnnnnnnnnnnnnunnnnsnnnnnnnnnnnnnnnnnns 21

10. CAPTURE AND DISPOSAL OF WASTE H| 7| 29| EF T} HZ «-vrerreerrsrsmnnssnsnnnnnaees 29
11. SAFETY PROCEDURES FOR THE SHIP AND THE CREW Al t1} M 9IS 9|5 O E R} -- 29

12. CREW TRAINING AND FAMILIARIZATION 9] EBT}p ZIL8} oovevrerenrennmnnnsns 29

&7

HI

APPENDIX 1 SHIP TYPES (as classified by Lloyd's Register) A8} Z2(20|= M2

T

APPENDIX 2 ASSESSMENT OF BIOFOULING RISK MA| EXHM S 251 A I}

APPENDIX 3 INSPECTION AND CLEANING REPORT AA} & A4 E1A

[ =]
oy

APPENDIX 4 BIOFOULING MANAGEMENT RECORD BOOK FORM MA|| £ &t 2812 7

=2
=

APPENDIX 5 GUIDANCE ON IN-WATER CLEANING OPERATION =& A0f 28t X[ &AM



PURPOSE

=5

The purpose of the Plan is to outline measures for the control and management of ships' biofouling in
accordance with the 2023 Guidelines for the control and management of ships' biofouling to minimize the
transfer of invasive aquatic species (Res. MEPC.378(80)) (herein after ‘the Guidelines’). It provides
operational guidance for the planning and actions required for ships' biofouling management.

= AN SX2 2023 F2/4 w54 =9 0/5= & L3517 ?/at L89S MAFHYE &4 & Z5/F
2t A/ E(Z 2l MEPC.378(80))(0l 5t ‘X|&’0|2t gholl et MAM el M5 F28 SHlstal #e|5tr| et
AHO IS dYsty| ![&0|tt. et & A2EM= dEe M FaYE 2§ ?d 275 = A=

ERANS S ?IE 2F L E M ST

DESCRIPTION OF OPERATING PROFILE
2% oSN 4

The ship’s operating profile is described below and is the basis for the selection of the ship’s AFS and
operational practices.
=M 2o ZZ2OAUR2 Ot 242 et W A[AH 3

— =1 [

A EH

—

Ao
0%
e
0%
o

b= ol A0 7| =7t =t

ol

Typical operating speed
QutEol 28 &5

EXAMPLE) Domestic, great coasting, North Sea and Baltic
trade, European trade, short international voyage, international
voyage, overseas voyage or unrestricted voyages

Ol Al) s &toll, aif ot &alf, Soff & UE 7, 7E 79,

7| A Eell, =M ol Al =Sl E£= KRl

Typical trading areas
UekE 0l 72y 5

Typical operating areas, including climate zones
in which the ship will operate
kAol 28 i (Miefo] 2 7| XY X

EXAMPLE) Temperate, semi-tropical, tropical and/or arctic

Typical salinities of operating areas in which the

ship will operate
MEto] 288 8ol YnkxQl

EXAMPLE) Fresh water, brackish water and/or marine water
Ol Al) B, 714 Od2|1d £ sl

AFS installed are suitable for typical operating
profile (Y/N)

AgkEol 23 Zmlo] HEE WRAARO0|
A= o] Y= FH2(0l/0tL 2)




DESCRIPTION OF HULL AND NICHE AREAS
WHERE BIOFOULING MAY ACCUMULATE

MUSAMNE0| SHE & U= MH| L ST 8

The hull and niche areas where biofouling may accumulate are described below.
MM EEYS0| FHE £ Ues M & SMFAE2 TS 20

Areas on huli EXAMPLE)
MA 7 flat-bottom front

BB S - M4

flat-bottom-mid

HE S HiE - 57
flat-bottom-aft

HE B HfE - MOl

vertical sides - port side
e 4 A

vertical sides - starboard side

O & A
8 455

vertical side - aft
Mo| 420

bow dome
M4 g

boot top

TMFOKERER) =

transom

Echid

or others

L= J|E}
Niche areas EXAMPLE)
(including quantity Sea chests
where relevant) off = S8+
SM7Y (=™ Z8) bow thruster

M4 =7

tunnel
==

tunnel grates
B AXt

cathodic protection anodes

6



53 2293
bilge keels
LUX[Z

anchor chain
4 7{ Q!
chain locker

Al AL

stabilizer fins
H OHE I[(REH)

rudder
Ef

dock block positions
3 =5 ZXHM

A-brackets/stern tube
EET PSRk

cathodic protection anodes and systems
23 23 U3 U ALH

draft

P
=1

internal pipework
L = B 2

ballast uptake system
Y4 F4 ALl

inlet gratings
2T A%}

sea inlet pipes

34 R HR

stern thruster
Mno| F=Z 7|

thruster body
FL7] =A

velocity probes
S HEXA

propeller
o 2dgy

propeller shaft




ZEEE F

stern tube seal
Mol A

rope guards
EIX JtE=

box coolers
HEA 74|

moon pools
O IT
==

free-flood spaces/voids
Z2|EHE AHOIA/EOIE

engine cooling system
AA Yzt A LE

fire-fighting system

ABE A|AE

auxiliary service system
R4 MHA A A

or others
= J1E




LOCATION OF AREAS WHERE BIOFOULING

MAY ACCUMULATE ON THE SHIP
Mutg) MAISEHEE0| SHE 5 U= 7Y 2K

A diagram of both side and bottom of the ship identifying the location of each area that may accumulate
biofouling should be included. Examples of niche areas and diagram were presented below (Figure 1 and 2).

MASAM S0 SHEY 4+ U 70| XS AYs Muto| Y2 S} HiSto| Co|of 1B S E &0}

BHCh SMTS U CHO|OFIZ Ol Of Al S OF2foll A AIBICHIR 1% 2).

OO

Anchors, anchor chains and wells

&7, 7 Hol U o7 7Y

[
o
£
%0
S
=]
35!
T
x 27
g 51
me g%
ey [l
A :;,- % <
=
o8
p=] g v v v " bl v A "
3 Propeller Anodes Intake or Sea chest Internal Bilge keel Dry-docking support strips Bow thruster
® and Shaft 3|43 outflow openings and gratings seawater system gx YA XX 2EY M F7|
Z2EYH U= RYE=HETS SR YT £ e W& s 8A

Figure 1 Niche areas where biofouling can accumulate (Source: Georgidaes and Kluza, 2020).
J8 1 MY REYE0| SHE = Ue SMTFY(XIE E4: Georgidaes and Kluza, 2020).



Starboard

Bottom

Port

Stern

Figure 2 sketch of hull
O3 2 MA AAH A
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DESCRIPTION OF APPLIED ANTI-FOULING SYSTEM

Mujg] SSE WAL N

The selected AFS that are applied, reapplied, installed or renewed on the ship are described below. When
more than one type of anti-fouling coating (AFC) or marine growth prevention system (MGPS) are applied,
reapplied, installed or renewed, each AFS should be described individually and in accordance with each
manufacturer’s instructions.

Muto] &, MEE, MX| = Y45 ol MEASH YA AR S of2fof 7|=aloF Bt U A E=
5lf A =M ZH49EX| A H|(MGPS, Marine Growth Prevention System)S 5tLt O| & M & M2 MX| = HA
=]

-

ok

o
P, 2 YA LB 2 HE R 2 N T ARe] 2B MO et 7] =3l OF et

Prior to a scheduled dry-docking, an evaluation of qualitative observation regarding the ship’s biofouling
should be made with the purpose of a potential improvement of the AFS selection. Previous reports on the
performance of the ship’s AFS should be part of the evaluation.

ol g A Hol, O HMEl A LS MEd SHoZ MA|FEYS0| 2ot 85 23

ofl OF StCt. (d9o] YA AR JS0 &t O™ 20ME FIte| EFE A8 + UL,

og

7t

mufn

Example) Hard coating, self-polishing or fouling release,
etc.
A EE Y, AVIREY = ot2d E2l=2 S

Manufacturer(s) and type(s) of AFC
4o BEo| HZA U HY

Biocides in AFC Example) Copper oxide, zineb, etc.
Le1g L AdEH Ol Al) &b2t12], OFA O RBlIH| A, S

Dry film thickness

HE BE T

Expected lifetime and, if any, expected
reduction of efficiency of AFC
LAY old +F A st F Ol

dEl= 88 44

Recommended regime for repairs,
maintenance and/or renewal to receive| Example) Regime for repairs, Regime for maintenance,
Anti-fouling [the AFC optimal performance Regime for renewal

Coating  |Z2Z2ES A 45 =8 A%t 22|, & o A|) 42| AF|, 245 AH, B AA

= 2| 1/E= MEks st A A A

JEEL

Operation profile which are suitable for
the AFC including temperature, salinity,
speed, periods of inactivity

HE, 5, 2 FA7|2t S2 E8SIH W
IE ettt 2y 2=

Cleaning methods recommended for
AFC
e Ao AnE s YAUH

Cleaning method not appropriate for
AFC, if any

st 42, $eIEo| HAESHA S
Ha

IAFS Certificate
TR YA A SN

Marine Maufacturer(s), models and type(s) off Example) Anode, ultrasound, electrode, electrolysis,
Growth MGPS ultraviolet radiation or other

11



Prevention
System
A= E
ERNESEE]

MGPSQ| A T AL, ZE A &4 Ol Al) &=, =30}, M=, MI|2all, UV £= 7|Ef

Type(s) of harmful discharge from

MGPS Example) Chlorine, noise or other
Y= HLALH AN L= JlBH oA FA, A5 E= J|E

HIE=2 37

Operating conditions/frequency of use
2™ ZHAMEHI T

Example) dosing frequency, temperature, salinity, speed
Al & B, 25, 8&, 55

Required maintenance and frequency
LR fAES Y s

Service life of MGPS
off Al S FUX[HH|Q +F

Other AFS
JIEl B A]
e

Manufacturer(s), models and type(s) of|
other AFS
T|Et S AR O M AL 2 & HA4

Type(s) of harmful discharge from other
AFS
I Et LA ABIO|AM Li2 = FollsHH & &9

==
oTT

Operating conditions/frequency
2™ ZdME

Required maintenance and frequency
2ot RrAZs Y HlT

Service life and expiry date of AFS
UoAAHO 45 Y Tt

12




INSTALLATION OF ANTI-FOULING SYSTEM
We AIAEO] MK

The areas on the ship which are protected with the selected AFS are described below. If necessary, the
individual AFS could be identified as A and B, respectively. Areas with no protection are also described.
dEoll g, MAE, A = A5 s MdEfet YA AR S Of2fof| 7| =dioF ettt Rt 2,

HE LA A2 242 A Y BE AES £ QU0 B35 5 A Rote= 7+ £k 7| =6l of etCt.

Date of R ded
AFS applied Areas on ship where AFS is applied app?ic?a:’ion cleaenciﬁ::::n?que
NE| d AE =] AH N2 Mx o
Exam;;l:e) AFEC.I (A) EXAMPLE) EXAMPLE) soft
GlAl) 23 E (A) ofl Al bursh, blades, metal

brushes or water jet
OlAl) 2= =2
flat-bott id = et ==,
at- 9 om-mi HE B4 F=
HE B b - 52 e
flat-bottom-aft

B 5t HE} - 40|

flat-bottom front
BE S HIE - M4

bow dome
M=

boot top

MR OKERER) =&

vertical sides - port side

o S EE

vertical sides - starboard side
2H +20

vertical side — aft

“n| $x6

transom

Egiy

or others
= J|E

NS 1) oy | SIS cmne
o I)oHoogoooxle |(A) 0:||A|) OﬂAl)

Sea chest Steaming
4 YT 57) A2l
internal pipework
L = B 2

ballast uptake system
BYS A5 ALY

inlet gratings
2T AX}

Example) Other AFS
OilAl) 7| EF A A”

Example) No AFS
Ol Al) BRI Tt YA A RS

13



7 INSPECTION SCHEDULE OF HULL AND NICHE AREAS

N 2 EMTHY HAL 2L

An inspection will be carried out by organizations or personnel competent to undertake inspections in line

with the fixed intervals described below:

ZHAE

SHE 72 E= Jhelof ofsl ot Yz 1F ZHA0f metA

s
S

20|}

Inspection area
AT

Initial inspection
Z= HAM

Subsequent inspections

£4 74

Example) Areas installed with
AFS and operating within the
profile

Oll) AFS7t x| & 79 3
Zzo oM 28st= #+9

Example)
Inspection within 12 months

When utilizing a performance
monitoring system that indicates
adequate performance of the AFS,
an inspection will be conducted
within 18 months.

If the monitoring indicates that the
AFS is not performing effectively, an
inspection should be carried out as
soon as possible.

o)

12708 W A A

AFSOl 4450| HHEE LI =
M5BLEHYS AZstE 32,
18708 LHOI 2 At3H OF BiCt.

DLE 0| AFSTt 2OtH o=
HSothl = XAlste 49,

7tseh M ESHA A Atsl OF BHrt.

rol

Example)
If rating 0-1 in previous inspection,
then inspection every 12-18 months

If rating 2, 3 or 4 in previous
inspection, then more frequent
inspections

of) O|™ HAMOM MAFEYE =
FES520/ 01552 87 12-

18711 Biet HArg A

O[T ZAOIA A 24 2
SAS52012,3EE 4539 B9

o Xt dAlg A

Example)
Area with no AFS and no other
measures

o)

AFSIt 0 CE =X = 2

7o

rr

Example)
Inspection within 12 months
Oil) 1274 & O|Lf HAMZ A

Example)
Inspection more frequent
of) o xt3 AArg A
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CLEANING
A

In general, cleaning can be carried out either proactively or reactively. This chapter should describe the
cleaning procedures and option(s) chosen by the ship.
LHH o ZE HAs oW £= AR E 2 E 4 UL O] oAM= Metof ME Gt

7| &5t0{ OF BhLt.

0z

2 ZRFH YA sl

8.1 In-Water Cleaning operations
+EH2LHY

In-water cleaning is a management action that may be taken when biofouling is identified during scheduled
inspections according to chapter 7 or unscheduled inspections set out in chapter 9 of this BFMP.

38 AE 0 BFMPL M7Z0f hE A=z AAE= HoFoAM Hot A= X 42 AL MA F &Y
=0| =LA = wf FoHE & U= el ZX[o|Ct,

If the result of any inspection indicates a biofouling rating of 4, it is strongly recommended that the ship be
cleaned in dry-dock.

AAZ D HH FEdE F 5 N et

O =

ro

2474t

0z

48t 7S 25 AIsct

oln
il
ol

)
401 42,

Cleaning should be done in a safe and responsible manner, avoiding unnecessary wear or damage to
coatings, and minimizing the release of waste substances.
Hal obdstn MlE 4 9l WAOR AEO SLRE OHR £ &4 12|10 FASH WE

512 23 &|0fof BHCF,

mjo
bt

| &~

Cleaning should conform to all local regulations and requirements, including the approval of the relevant
authority where required. In considering requests for in-water cleaning, the ship should provide the following
information:
Hak 508 @76t 2 g2 508 X860l RE NS 78 ¥ 2 TAES matof fich 2584
RFs 142 o, M2 o5 2 E M-S OF et

ol 0

(a) its type, size, and operating profile;
ME, 37 4 28 Z2u;

(b) ports of call since the last cleaning, including if applicable the date and locations where the
ship was stationary for more than 7 days (e.g. in open anchorage or berthed at a port);
HE0] 722 F IS0 FHUIEho, RUIA| £ HUK)) YXH L K|S L4 ULt 0|5

Sto DX 2 M A& = FZ J[EX]
(c) its BFMP and BFRB;
A FEYS A 2 UM FEESLE T ES,
(d) the report of the last cleaning, or the report of the last inspection;

A2 HAEDOM, £ 22 AR DN,

(e) its coatings, their service life and condition, the type of any biocides in use, safety data sheets
and any required International Anti-Fouling System Certificate of the ship; and
Mutol BE, BE 4% U M, AIRE DE AU EX O BF, HHARAE Y Meto] 2E

oot qMNULAARESAM; Q2[4
) the rating, and degree of coverage of the biofouling in the areas to be cleaned and whether

15



the biofouling accumulated in the same water as the location of cleaning;
Hasfof ste P M PAM S0 RS Y HE 12|10 MA S 20| SYE £
OlM SHEA= X HF;

In-water cleaning operation should be conducted as following flow chart. Specific procedure for the ship

should be described in this subsection. A ship that regularly manages its biofouling through partial cleanings

should describe specific process in this BFMP. The guidance for each contents of in-water cleaning operation

could be referred in the Appendix 5 of this document.

TSHLANY2 US ST 20| s E 0{0F oot Mutof o st A A el HXHE O
F H

CFE HAE Sl UAFRYES JUIH2E Helste M2 A

2| Zofl 7| &3 of
ERTRIEEE

|:|- =
2HE MO} L £EHANY 2 B0 OE NAME 2 2A £5M 55 HEE 4 UL

dIr
Nl

o>~

Mo

e

i)

X op
]

Arranging for In-Water Cleaning

| Selection of in-water cleaning system |

| Information exchange between ship and service provider |

Pre-cleaning Preparations and Inspection

| Pre-cleaning preparations and inspection

| Planning

| Inspection

| Pre-cleaning checks

Conducting In-Water Cleaning

Post-Cleaning Activities

| Inspection |

l Ship operator |

| Cleaning equipment !

Record-Keeping and Reporting

| Reporting |

| Record-keeping |

Figure 3 Flow chart for in-water cleaning operation.
A8 33 2ZY0 Mot 58k,

8.2 Reactive cleaning
AEE L

Reactive cleaning should be performed as a result of any inspection with a fouling rating =2. It should be
performed in line with procedures of the ship cleaning operator or the dry-dock facilities used, and the
cleaning practices should be conducted in accordance with the jurisdiction’s polices or regulations of the
relevant authority. Preferred cleaning methods and procedures that can be used are described below. The
methods and cleaning operator used in each cleaning occasion should be recorded in the Bio-Fouling Record
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Book (BFRB).

= dAANEZ A REEYE FESa 2 0jdY
AFEEF Q17 MH|o EXI0|| 2t £ E 00
CEfA S~SHE[O{0F BHCh AFZE £ %

ArgE dE 2 Ha HYAE WA FAEY

T AME HAS S OF Bk Mt HA NOIX Ei

POl M4 A BEPE Y £= B G| B

U e HAuY U At ok MHE Hieh ZCL Of Ha A
S22 7| 220 7| S 0F BiC,

Reactive cleaning

Areas where cleaning

Operating condition when
cleaning method will be

Cleaning schedule

capture in line with
(name of the
standard)

flat-bottom front
HE S HiE - M4
flat-bottom-mid
HES HIE - S 7t
flat-bottom-aft
BB aiet - 40|
bow dome

M4 5

boot top

MR OKIRER) =&
vertical sides - port side
el 45

vertical sides - starboard
side

O & A

on anchorage in coastal
waters, on voyage

Ol Al) &=L L AR Al
el #HF Al, HHH

2EX|, Bl 5

method(s) method will be applied . N
- - h applied HA UE
JELPEN PR EE C I - o v 9% 28
Example) Water jet EXAMPLE) Example) Moored in Example) When
and suction with Ofl Al harbour, drifting in open sea, | recommended based on

monitoring of biofouling
parameters

and/or

in case unforeseen biofouling
levels are detected on hull or
in niche areas

O Al) MA| R Y =
mtetojEH el 2LEE Z 1o
ZHSHH HiE= 4%

b = B =

with capture
performed in line
with (name of the
standard)

internal pipework, ballast
uptake system, inlet
gratings

o) B4 EYT, LT
2, B
NAE, R8T 21t

Ol Al) A Al

O JotA] 2ot MM REAd =S
vertical side — aft = N
,\-“]l g'\_auq —'?'—Zfsﬁol %!'(&lEn_l 75“?‘
transom
Egiy
or others
E= J|E}
Example) Steaming Example) Sea chests, Example) in dry dock Example) When

recommended based on
monitoring of biofouling
parameters

and/or

in case unforeseen biofouling
levels are detected in niche
areas

O Al) MA| R 2E =
mtetojEH el 2L EH o
25 #HIE Al
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Reactive cleaning

Areas where cleaning

Operating condition when
cleaning method will be

Cleaning schedule

method(s) method will be applied . N
- - h applied A AUE
NES e CE TR T R 9+ 89
- H o =i L1

Jde|d/E=
SMT0lAM of &5tX] 25t
MHFEEE S=0] =l E
4

Possible harmful
discharge from
cleaning with
reactive cleaning
method

ANE Yooz
dag o 7ol
Hi £0| aidst
7tsd

Manufacturer and
model of ship-
specific reactive
cleaning device, if
applicable

Mut Sol=ol A%
& ZH[9 HZ=AL

U RIS FD)

Reactive cleaning
method suitable for
AFC

e Ao =EEt
AEH AU

Required
maintenance and
frequency, as
applicable
st 22,
Last fxEs Y

HiE

Reactive cleaning
suitable for typical
operating profile,
i.e. is the ship
expected to stay
enough time in
locations where
reactive cleaning
can be carried out
Ugks ol 23
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. . . Operating condition when
Reactive cleaning Areas where cleaning . . .
method(s) methodwill be applied cleaning method will be Cleaning schedule
applied HA oA

S X X =

X

8t Al7h S0t

A2 2 o &)
oA E™A
Reactive cleaning
device tested in
line with (name of
the standard) (Y/N),
if applicable

ol gst= 42,
(E=E)0l| ot
N A%

HaZH[(oll/ofL 2)

| &[0l A
7

12 2 oy ¥9
oo Mo A rr

8.3 Proactive cleaning
a &E 4

Proactive cleaning should take into account recommendations from the AFS manufacturer listed in this BFMP.
Description of proactive cleaning activities which are planned on a regular basis, if any, are listed below. If
the ship does not have a plan for proactive cleaning, this paragraph and the table below may be removed.

ol A= O MAFAAE Z2|A M =l Y2ALE MEAS HAEHE 1o oF etCt.
MEFE= B, 7822 A2 o yd a0 2ot B S ofefofl S=2SIQUL o - A~ S A& SH pi2

det2 o] S ofelf o] EE AAE 4 UL,

Operating condition when

Proactive cleaning Areas wh_ere °'ea"'!‘9 cleaning method will be Cleaning schedule
met_hod(s) me_thod will be applied applied A o
VEESTE HAYH MBI | 4w me A o6 2o
Example) ROV with EXAMPLE) Example) Moored in Example) every XX days
water jet, ROV with Ol Al harbour, drifting in open sea, | when operating in temperate
soft brush, manual on anchorage in coastal waters;
device with soft flat-bottom front waters, on voyage O A) 20 £ A 238tst
brush or other HEe e - Ol Al) &5 LY A F Al A o Xxxaotct
oA AEIR S flat-bottom-mid QoM BEF Al, Hot
5= HIH S C| = Skl =
on ey | CEE S B BEAL Tl S every XX days when
T=ET SEAS flat-bottom-aft operating in tropical/semi-
AtE3SH= ROV, HIESHHIE - MO tropical waters;
R e B S I Arj/ordoh $ool N 2aE
AMEStE 3 TH| Mo = A2 O XX oot
&= J|E
boot top
A M B KIS ER) T & whep re:commelnded. based on
monitoring of biofouling
vertical sides - port side parameters; and
el +2AH MM FEYEE ZHEHZO
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vertical sides - starboard
side

oO& AXIO

vertical side — aft
M| 45
transom

Egiy

or others
= 7Bt

2t k= of; 22l

in case of unforeseen
biofouling levels defined as
rating 1 are detected on hull
or in niche areas

HA E= SEMAH0A

off &5tA| 2ot

MH R Eo RESHO|

= o
13|:|o|_| 70:"!_

Possible harmful discharge from cleaning
with proactive cleaning method

Ods YHo = Fas of rafish HiE0|
wd e Jtsd

Example) AFC biocides, biofouling, particles or other
A LR H4UEN, MY EEYE, Xt E= 7|EL

Manufacturer and model of ship-specific
proactive cleaning device, if applicable
At Sol ol oy A Fulo M EAL Y
DHE S5 29)

Proactive cleaning method suitable for AFC
L A0 & etet ol eE A Ay

Required maintenance and frequency, as
applicable
sgste 22, et #4 W HlE

Proactive cleaning suitable for typical
operating profile, i.e. is the ship expected to
stay enough time in locations where proactive
cleaning can be carried out

UgkEol 28 Z2O(S Muto| of WHAE &
£ U ARNM B2 AT SO HE U2

of eholl H &gt ol By &

Description of how to avoid biofouling
cleaning and discharge of macrofouling, if
possible

st 4, A FEYE a2t
HEFEYES BES OEA T + U= A

43

Proactive cleaning device tested in line with
(name of the standard) (Y/N), if applicable

ol Gst= 2, (BREH)0l Dt A" w2

of e &~ FH|(of /ot 2)
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MONITORING OF BIOFOULING RISK PARAMETERS AND

CONTINGENCY ACTIONS
MAISASE 9084 MRHIEC] SUEYI} HIAER

Relevant digital tools applied for monitoring of biofouling risk parameters and/or digitalized real-data input
are described for this ship.

off g MEOM ALEE MM FEYE ol mieti|E el ZUEHE £= CXEatel dAIZH HOolE AHO
AMEE = M CIXE S5 AEOF Bt

The biofouling risk parameters given below should be monitored when the ship is in operation. When a
parameter goes beyond the deviation limit, the risk of biofouling is increased, and the recommended
contingency actions should be used as described.

Mdefo] 2e 5L o offof MA| FAM = ?lcld LEtR|H S 2L B Z o oF etrt. m2tn|E 7t X BHA
ote 2, MAFEY =2 ?olld0] S7txl= A0|H, HiE= H XS Ao Hiet 20| 0| ol of
C}.

o b

Evaluation of a

Biofouli isk
iofouling ris deviation including

parameters to monitor

DLEY oA deviation limit of the Contingency actions Long-term actions
A EEA 2 25 _rlsk Earamete_r ) H| &ZX| | &=X|
=T Qlof matn|E # At
ufefo| g 247}
Example) Deviation from EXAMPLE) Incidental Example) Shorter Example) Evaluate the
speed specifications deviations should be inspection interval with used for a potential
acceptable for AFS evaluated for potential inspection every 4 months. | improvement of the AFS
O Al) X Al A B Of biofouling impact. When recommended by selection prior to the next
52K 22 2F Continuous or regular the AFS manufacturer, dry-docking.
= x} deviations, or deviations | more frequent proactive Ol Al Cte 7 AlZ] Hof
not rectified, should cleaning activities could be | d}o x| AEl MEHO|
lead to contingency implemented between AR E Ol M Qo)
actions. inspections. SEimd o N
ofl Al) B3} = o CIA)EA 2 AN B | o e
MHFEYE FEo CHESH0| HAF &AL °rEs
o M HXE YA AR HEAZEE D
E7tsl OF et Al HAARE A AR ARO[ Of
X &X0|HLt H7|HQl | olHHAS Of XpE
AL EE HRES £ | AAE S O
e HAts HIEZX[E
5 OF BHCt.
Example) Deviation from EXAMPLE) Incidental Example) Shorter Example) Evaluate the
salinity specifications deviations should be inspection interval with used for a potential
acceptable for the AFS evaluated for potential inspection every 4 months. | improvement of the AFS
Gl Al) B2 Al AEOf biofouling impact. When recommended by selection prior to the next
F2rE groz 2E Continuous or regular the AFS manufacturer, dry-docking.
= x} deviations, or deviations | more frequent proactive Ol Al Cte 7 AlZ] Hof
not rectified, should cleaning activities could be | d}o x| AEl MEHO|
lead to contingency implemented between AR E Ol M Qo
actions. inspections. Ssimd o N
Ofl A1) &34 = o CIA)EA 2P AN B | o e
MAHFEYE FEo CHESH0| HAF &AL =7
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Biofouling risk
parameters to monitor
BUEY oy
MAFEY E /o
nf2a|E

Evaluation of a
deviation including
deviation limit of the
risk parameter
2loll4 meta|E B}
gt

Contingency actions
HI & =X

Long-term actions
7| =A|

o R4x0l BAHE
H J}ol| OF StCt.

X5 0|7/ L} Ho|x o
HAL Es HIZEE &
gl HAte HY

ol OF LY.

EFSE=S

BIQAAHE HEAZFHD
A ZALRE Z AL AfOlOf
YHAS O XF
MR 4 ULt

Example) Deviation from
temperature range
specifications acceptable
for the AFS

Ol Al) Y2 Al AR O
SIEEHE 2 HRZE
SE| A}

Example) Incidental
deviations should be
evaluated for potential
biofouling impact.
Continuous or regular
deviations, or deviations
not rectified, should
lead to contingency
actions.
Ol Al) ZAH A

M 2 E %*% G20l

=
=
‘3.1'.: lEIP'— HI =X S

ol OF LY.

Example) Shorter
inspection interval with
inspection every 4 months.
When recommended by
the AFS manufacturer,
more frequent proactive
cleaning activities could be
implemented between
inspections.

ClAl) HAF 2HA = 47 E 2
CHESH0| HAF &AL
BIQAAE K| ZAZF A D
Al A ALeE H AL ALO[Of|
OlYEL~E O A=
AAlE 4 9QiC}

Example) Evaluate the
used for a potential
improvement of the AFS

selection prior to the next
dry-docking.

Ol Al TS A AlZ| T
HEQ A| AEI MEHO|

AR E Ol JHMES 25l
ASHUH oA A S
=R

Example) Deviation from
the maintenance/service
regime of the AFC

O Al) 2 A5 9|
H&IMH[A JAH 2 REH
SLPN;

Example) If the
maintenance and
service time, specified
by the manufacturer, is
exceeded, the risk of
biofouling is elevated,
and contingency actions
should be implemented
Ol Al) A Z=ALZE B Al B
24U MH2 |7

Example) An inspection
should be carried out for
the relevant area.
Maintenance or repair
should be performed at
earliest possible
opportunity.
Ol Al) 2t 01l CHsH
dALE 5l oF shot.
B2 B 2= TSt
7t HE 71 2[0f

48 |0 OF ShC},

Example) Regular
maintenance and repair
(e.g.) may be necessary
actions for proper
protection by the AFC.
Evaluate the need to
update maintenance
programme.

OlANE7] 24 & 2=
(oﬂ) H"EEEE I—II—I o|-7-||

Example) AFC damage
OlAl) R AEl &

Example) Failure
caused by mechanical
damage to the AFC
may result in higher risk
of biofouling in the
areas affected, if not
rectified within
reasonable time.

Example) An inspection
should be carried out for
the relevant area.
Repair should be
performed at earliest
opportunity.
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Biofouling risk
parameters to monitor
BUEY oy
MAFEY E /o
nf2a|E

Evaluation of a
deviation including
deviation limit of the
risk parameter
2loll4 meta|E B}
gt

Contingency actions
HI & =X

Long-term actions
7| =A|

The damage should be
evaluated for potential
biofouling accumulation.
O Al) 22 T E0f
IRl &Moo= oIt
UM, MEE AT
Lol 42| =X FoH™,

gdgs g2 790

=2

More frequent inspections
of damaged area should
be implemented until a
repair is undertaken.

Ol Al) 2t 1301l Cff of
dALE 5l ofF shot.
2= Ity WE 7120
42 | O OF BtC.

2|7t |7 "I
&4E T of 22

AALS off OF Bt

Example) Deviation from
the maintenance/service
regime of the MGPS

Ol Al)

off Al S FH X dH| 2
E2/MEIA M Z2RH
HXt

Example) If the
maintenance and
service time, specified
by the manufacturer, is
exceeded, the risk of
biofouling is elevated,
and contingency actions
should be implemented
Ol Al) Ml Z= AFZE B Al B
24 9 MH|A T|2HS

Z15 AL

Example) An inspection
should be carried out for
the relevant niche area
where MGPS is installed.
Maintenance, calibration,
or adjustment of treatment
dosage for a MGPS
should be performed at
earliest possible
opportunity.

Ol Al)

off Al = F LR HH[ T}
MAE B 5
Cioll HALE 2 5HOF

=2

r

o 2
U IO o 02
H
+
I
o
i
rir
El
i)

Example) Regular
maintenance and service
(e.g.) may be necessary
actions for proper
protection by the AFC.
Evaluate the need to
update maintenance

programme.
oA"Y 24+ %
MHIAO)E HREEE
HMHSIA 25517 @5t
LRt =X E & £
QLCt.

B Z2WE AOOIE

Example)
Downtime/malfunction of
MGPS

Ol Al)

o Al = UK MH| 2

DI s1E

Example) Reduced
operation time of other
AFS may increase
biofouling accumulation
in area where it is
usually applied.

Ol Al) @ Al ARH O
2T N UaE

52 A AE O]

Example) More frequent
inspection of relevant area
should be implemented
until the AFS is back in
operation.

Ol Al) 2 Al ARO[ CHA|
255177k el 12

AALE O Xb33l{OF SHC,
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Biofouling risk
parameters to monitor

ZUHY o

Evaluation of a
deviation including
deviation limit of the

Contingency actions

Long-term actions

: risk parameter H| A ZX| 7| =X|
[_ = =]
A 2 ij EE%% 34 Qlsi4 THEtn|E] E A}
oj2talgf 27}
S7tAZ = UL
Example) Exceeding Example) Once an AFS | Example) More frequent Example) The
expected lifetime of AFS has exceeded its inspection of relevant area | performance of the AFS,

Ol Al) Al A4S T|CH

A O x
s

lifetime, as specified by
the manufacturer, the
biofouling risk is
increased.

Off Al) M Z=ALZE HA| B

YA LH 28E

should be implemented
until the AFS is back in
operation.

Ol Al) 2 Al ARO[ CHA|
ZE 57| IR B 7ol
dAAE H Ap3of OF oot

and any necessary change
in maintenance or
inspection schedule,
based on experience,
should be included in the
next update of this BWMP.

Z1t5tE S o, OllAl) Z&oll 25t

HARHYES Qg d2ALE2 5, 8l

=otsict, SR BT RS BE
HZA L= A U™
M FAE S e A = M

CtE YololEo
FESHA|Z{OF BtCY,
Example) Deviation from Example) When Example) An inspection Example) Regular

regular proactive cleaning
OilAl) E21 M2l of|
HLZHEH HA}

proactive cleaning is
implemented as part of
the AFS, deviation from
regular use could lead
to increased risk of
biofouling growth onto
relevant submerged
areas.

Ol Al) off & & 7t
LA LHO UFEZAM
S ), Y|
HAQUN O ZHE]
Sl0fLbE 22 2o
A7l sy PN
M| EEA S M AL

TS o=
42 B7NE 4

'Cr"loHoE (=)

should be carried out. If
there is macrofouling
(fouling rating =2) in the
relevant area, reactive
cleaning with capture
should be performed
before proactive cleaning
is used again.
Maintenance or repair
should be performed at
earliest

More frequent inspections
should be implemented
until the missing proactive
cleaning is in regular use.
possible opportunity.

Ol Al) BALE 23l OF
BiCt sy 7o

O} & 2 24 20
A (A

0
rr

|'
4 @
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0z
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ol
il

Il
Ral
_O'h
N

b Il

H:l 0_>|'|_' 0||'|
it}
mjo M

F“'f

0
>
i
02
o
2
_?ﬂ
Il

P

rn rir
™ Nd

rir

N

olr

o

LI i i R )
2

JU o2 oA 4> o 2 0T b
H

m m
22
oz 2
> O
E

maintenance and repair
(e.g.) may be necessary
actions for proper
protection by the proactive
cleaning.

Evaluate the need to
update maintenance
programme.

N
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Biofouling risk
parameters to monitor
BUEY oy
MAFEY E /o
nf2a|E

Evaluation of a
deviation including
deviation limit of the
risk parameter
2loll4 meta|E B}
gt

Contingency actions
HI & =X

Long-term actions
7| =A|

oMoz +¥E yntx
HALE O [F MAISHOF
Bk,

Example) Deviation from
necessary reactive
cleaning.

OlAl) ERet AtZ
HAZFH HA 2y

Example) If reactive
cleaning is not
conducted as scheduled
or after an inspection
has determined that
reactive cleaning is
necessary, it will
increase the risk of
spreading organisms to
new locations.

Ol Al) BFoF UFOf et
EEHAE B R
MEEATEREN T
T X HOH,
M=Z2 £</0f

MR 22 20|
= E L

2 ZAo|Ct.

Example) Prior to
departure reactive
cleaning should be
performed, to avoid risk of
spreading invasive aquatic
species.

If no reactive cleaning is
performed prior to
departure, a reactive
cleaning activity should be
scheduled at earliest
possible opportunity. If no
reactive cleaning is
performed, an acceptance
could be required to arrive
in the next port. Contact
next port for further
advice.>

Ol Al) QU Fof At

Flolid = LAIst7| 2a

Example) More frequent
reactive cleaning may be
necessary actions for
proper biofouling
management.

Evaluate the need to
update the cleaning
schedule.

OlAl) HASH AU =

= 0 AtE Ha0t
T | O] OF BHCt
Qrot E5 M AL HAT)
LYK go8 IHs 3
ot wal ARHA YFE
Zfotof oot ook
AFH AT 8 E K
ol chg g7
E24517] 913 5910]
278 4 Aok ohs
ol F7HAEQl =S
27| A5 A =H5H of
=

Example) Extended ship Example) If the idle time | Example) Example) Evaluate the

idle time (berthed,

anchored, moored)

Ol Al) A ZEl Met Fet
odr

AZH(E9, 28 AR)

is longer than estimated
time in the ship's
operating profile, it
could lead to an
elevated risk of
biofouling.

If the idle time is beyond
the guarantee of the
AFS supplier, the risk of

If the idle time is within the
guarantee of the AFS
supplier, a short voyage
with speed as specified for
AFS could be conducted,
sea chests could be
blanked off or, when
recommended by the AFS
manufacturer, more

need of a potential
improvement of the AFS
selection prior the next
dry-docking.

ClAl) CtE A Al
QA AR e J
o4 BIteh
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Biofouling risk
parameters to monitor
BUEY oy
MAFEY E /o
nf2a|E

Evaluation of a
deviation including
deviation limit of the
risk parameter
2loll4 meta|E B}
gt

Contingency actions
HI & =X

Long-term actions
7| =A|

biofouling accumulation
increases.

The risk also depends
on biofouling pressure,
e.g. temperature and
distance to the
coastline. If ship is idle
in an area far from
shore (>200 nm and
>200 m depth) and far
from other installations,
the risk may still be
considered low.

Ol Al) EEHAIZHO]
Meto] 2 T2ty 4
o F AlZtECt Zojd
EEE L
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frequent proactive
cleaning activities could be
implemented.

If the idle time is beyond
the guarantee of the AFS
supplier, an inspection
should be carried out.>
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Example) Performance
loss as per Performance
Monitoring System
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Example) Performance
monitoring may detect
biofouling growth on
hull, but not necessarily
in niche area.
Performance monitoring
of fuel consumption
may give indication on
possible biofouling
accumulation on the hull

Example) When the data
show a trend in
performance loss over
time, the time since last
cleaning activity in
combination with operating
profile should be evaluated
to determine if an
inspection should be
carried out.

Example) Experience from
fuel consumption and
cleaning activity over time
may lead to optimization
and changes to the
cleaning schedule.
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Biofouling risk
parameters to monitor
2UHE oi&

Evaluation of a
deviation including
deviation limit of the

Contingency actions

Long-term actions
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.1 Sensors and
collecting high
frequency data.

.2 Semi-automatic or
manual calculations
using data collected
form ship’s crew(e.g.
noon reports).

.3 Speed trials and
comparing the
performance data with
previous speed trial
reports.

<Percentage of the
speed loss and
percentage of increased
fuel consumption, that
may indicate light
biofouling on the ship>.
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Biofouling risk
parameters to monitor
BUEY oy
MAFEY E /o
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Evaluation of a
deviation including
deviation limit of the
risk parameter
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Contingency actions
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Long-term actions
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Example)
Downtime/malfunction of
proactive cleaning
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Example) When
proactive cleaning is
implemented as part of
the AFS, long periods of
downtime could lead to
increased risk of
biofouling growth.
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Example) More frequent
inspections of relevant
area should be
implemented until the
proactive cleaning is back
in operation.
Maintenance or repair
should be performed at
earliest possible.
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Example)
Regular maintenance and
repair (e.g.) may be
necessary actions for
proper protection by the
proactive cleaning.
Evaluate the need to
update maintenance
programme.
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CAPTURE AND DISPOSAL OF WASTE
HJIZQl N1 tiE

In-water reactive cleaning companies should arrange for capture of debris during cleaning. The biofouling
waste should be disposed of and/or treated in a safe and environmentally sound manner, in accordance with
local regulations.

Documenting evidence of collection/delivery of the wastes (a receipt) will be appended to the BFRB.
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SAFETY PROCEDURES FOR THE SHIP AND THE CREW
Mupl} MRIE O OFF FK

Details of specific operational or safety restrictions associated with the AFC or MGPS systems that affect the

ship and/or the crew.
Details of specific safety procedures to be followed during ship inspections and cleaning operations.
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CREW TRAINING AND FAMILIARIZATION
M@ 23 ¥ A4}

Information on the provision of crew training and familiarization on biofouling management.
Detailed description of how inspections are to be carried out by ship crew as part of contingency actions.
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APPENDIX 1 SHIPS TYPES (as classified by Lloyd's Register)

REA 1 MY BR(R0IE MF 2RIIF)
?”Chor handling fire dredger lighthouse/tender roll on roll off
fighting tug/supply
anchor handling tug drill platform IE;lg;Jrlingatural Gas salvage tug
anchor handling drill ship quu[d Petroleum Gas Seismographic research
tug/supply Carrier
asphalt tanker ferry Livestock semi-sub heavy lift

vessel

Barge fire fighting tug Meteorological research | suction dredger
bulk carrier fire fighting tug/supply naval auxiliary tanker supply
bulk carrier with , .

. . fish carrier naval vessel Support
container capacity
bulk cement carrier fish factory oceanographic tank barge

research

bulk ore carrier

fishery protection

offshore safety

tanker (unspecified)

bunkering tanker

fishing (general)

passenger (cruise)

trailing suction hopper
dredger

cable ship

floating gas production

passenger roll on roll off

training

floating production

chemical tanker tanker patrol ship trawler (all types)
combined bulk and ol floating storage tanker ipe layer tu
carrier 9 9 pipe fay 9
combined chemical and | fully cellular :
pollution control vessel | tug/supply

oil tanker

containership

combined LNG and LPG
Gas Carrier

general cargo

pontoon

vehicle carrier

combined ore and oil
carrier

general cargo with
container capacity

product tanker

Whaler

crane barge grab dredger pusher tug wood-chip carrier
crane ship hopper barge reefer Yacht

crude oil tanker hopper dredger research

cutter suction dredger icebreaker research/supply ship

diving support landing craft roll on roll off with

container capacity




APPENDIX 2 ASSESSMENT OF BIOFOULING RISK
Sk 2 MA AN S Qe B

1 Introduction
M2

The 2023 Biofouling Management Guidelines recommend that taking a proactive approach to biofouling
through assessment of biofouling risk profiles for hull and niche areas and by monitoring various risk
parameters during operation. An assigned risk profile is dependent on AFS type and protection and should
be ship-specific. Definition of risk monitoring parameters and trigger points for actions should also be ship-
specific.

2023 MA PAMBRE KAS MA U SMTHO Lt YSRE oY ZZ0Uol BIIE 0|85
SBISHE SO CHYSHAIG|Y R4S BLIE Y50 420 RAS of Wots YHES ANSICL T E 2AshY
ZEOiUe WoAAY HA U WA mat ch= D Muto] mat Cr2c s 2L 240 Ho
9 ZX|S #30F St AR EBt MErE 2 E0f 9/0{OF Bit.

Monitoring various risk parameters during operation will lead to a holistic approach to biofouling management
in line with a risk-based approach.
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2 Identification of risk areas
s Tof A

Typical niche areas and other high risk areas on the hull are indicated in Figure 1, but other niche areas may
be relevant. Such areas should be identified for ship-specific.

Mol Uubsol S TAT} 7IEF A0 £ PHS T 10] LIELIAX B ChE SN TR0 US 4
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Anchors,
anchor

chains &

proneto
paint
damage

Bow
thruster

Bilge keel

Sea chest Internal Dry-docking
& seawater

gratings systems

Rudder, Propeller |ntake or
shaft & outflow
& shaft openings
hinge

support strips

Figure 1: Hull with typical niche areas susceptible to biofouling (source: Eugene, Conduct of land-based
biofouling surveys for domestic vessels).
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3 Relevant parameters to be considered in the risk assessment
sl "I Al 2sliof Sl 24

A ship-specific assessment should be established based on the possibility for biofouling accumulation. If any
ship areas have no AFS installed, there is typically a higher risk of biofouling accumulation. If all ship areas
have AFS installed which is compatible with the ships operating profile, the ship has an overall low risk profile.
A FEY 20| 54 Jtsdoll 2A5HH MEE HIIE 8ol 0F ot =7 20| =82 + U= #9352
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Based on the risk profile, an inspection regime should be determined and described in the BFMP. If the
assessment determines that an area has high risk for biofouling accumulation, an inspection regime with
short intervals between inspections is recommended. Further, the areas with a low risk profile may follow the
inspection regime with longer fixed intervals as specified in chapter 7 of the Biofouling Management Pan.
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The risk profile indicates the possibility of accumulating biofouling and increases as a function of biofouling
pressure versus biofouling protection over time. The biofouling risk parameters given in table 1 should be
monitored as the risk of biofouling accumulation may increase over time. When higher risk is identified,
recommended actions in the form of inspection, reactive cleaning and/or maintenance of AFS should be
performed as described in the BFMP. Inspection as a contingency action, if completed by inspection
organization, in line with chapter 7 of the Biofouling Management Plan, can be treated as a starting point to
define the interval for the next inspection.
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A hull performance monitoring system can be used to assess the changes in the propulsion power and fuel
consumption of the ship. Such changes may indicate a degradation of hull or propeller condition due to
biofouling.
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The results from the hull performance monitoring may indicate biofouling growth on the hull and propeller;
however, growth in niche areas will not necessarily be detected with this monitoring method.
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Digital tools may be applied for monitoring of biofouling risk parameters. Monitoring of parameters should be
as thorough as practicable.
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In Table 1 below, various biofouling risk parameters are presented with a description of possible risk impact.
Cietet Y= 72 ?Aoid 245 ?Acid o tfet 7tsdof 2tst @0 SA Ol & 10f M AISHA T

Table 1: Biofouling risk parameters

E 1 UAFE el 22

Examples of
biofouling risk Description of parameter and evaluation guidance

parameters oEtnje el 48 & I XEAM
Y=Lt 24°[CfA|
1 | Deviation from AFS | An AFS/AFC can typically work well within a specific range of operating
specifications (e.g | parameters. The relevant parameters and acceptable ranges for each
speed, salinity | parameter should be described in the manufacturers specification and
temperature) included in the BFMP.
A AR ALS| EHAL LA AR/YIE 2 LEHHQ =& mEtnjee] HelolM &
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Specifications typically include operation routes, ship activity level, speed,
water salinity and temperatures and cleaning requirements. Specifications
may vary depending on the technology of the AFS used.

AMAMO= oz REEE, e 2 o5, S5, 97, o2, FA
RTFAIYO| EEECL MAME AIEE Y2AILH S 7|0 w2t 02

o
Chopat 4 QL.

Ship operations should be in accordance with the recommendations from
the AFC manufacturer. Deviation from the specification of the ship’s AFC
may increase the deterioration of the AFC or reduce its efficacy and
change the biofouling risk.
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Incidental deviations must be evaluated for potential biofouling impact.
Continuous or regular deviations, or deviations not rectified, would lead to
an elevated risk profile and more frequent inspection regime.
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Deviation from AFS
maintenance/service
regime

HEQ A| ABI H 4 /A{H| A
A A 2te| =Xt

Regular maintenance and service, (e.g calibration or adjustment of
treatment dosages for a MGPS), may be necessary actions for proper
protection by the AFS. If the maintenance and service time is exceeded,
as specified by manufacturer, the risk profile is elevated. For maintenance
of AFC, see item 7.
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Missing maintenance and/or service should be evaluated as part of the
contingency plan for potential biofouling impact.
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Deviation from regular
proactive cleaning or
necessary reactive
cleaning

Hol oWy a £ LR
At EE Ao HA}

When proactive cleaning is part of the ship-specific BFMP, deviation from
regular use as specified in the BFMP may lead to increased risk of
biofouling growth onto relevant areas. The impact should be evaluated as
part of the contingency plan for potential biofouling impact until the missing
proactive cleaning is back in regular operation. Ships should be aware of
possible macrofouling accumulation and, if fouling rating is >1, cleaning
with capture is the recommended cleaning action.
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If reactive cleaning is not conducted when inspection has determined
cleaning is necessary, it will increase the risk of spreading organisms to
new locations. This risk should be evaluated as part of the contingency
plan until the next cleaning event is undertaken.
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Extended ship idle time
CIAEl Mut FutA| 2t

Biofouling accumulation starts immediately when a ship is idle, but the rate
depends on AFS type and biofouling pressure (temperature, distance to
coast). To avoid risk of biofouling, the operating profile should only allow
short periods in port or at anchorage or at least not exceed the
recommendation by the AFS manufacturer. Acceptable idle time should be
specified in the ship’s BFMP.
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Idle time is often defined in charter party contracts and typically ranges
between 18 to 30 days.

4




If the idle time is longer than specified in the BFMP, the risk profile

changes.

If the number of consecutive idle days is still within what is specified as

acceptable as per AFS supplier's guarantee and/or idling takes place in

area far from shore (>200 nm and >200 m depth), the risk may still be

considered low.
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If the number of consecutive idle days is beyond what is specified as
acceptable as per AFS supplier's guarantee, the risk may be considered
very high if the ship is subject to biofouling pressure. For these cases, the
contingency plan should include immediate actions before the next voyage.
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Performance loss as per
PMS
PMSO| HE d5 &4

Performance monitoring of fuel consumption may indicate a possible
biofouling accumulation on the hull.

Performance monitoring is mainly for hull monitoring (not niche areas) and
may include the following methods:

HEADO| BFHSEUE LS SR THEUS It
A olq

N

g

or
o
ne
A
A

RUHE2 2 MA ZHHE(SM 7S 0t")0IH TE2 Y S
A O] |_
T A
.1 Sensors and collecting high frequency data.
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.2 Semi-automatic or manual calculations using data collected
from ship’s crew (e.g. noon reports).
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.3 Speed trials and comparing the performance data with previous
speed trial reports.
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Note that PMS is often a lagging indicator and may depend on many
factors, therefore additional measures may be necessary before it can be
used to determine the risk profile.
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For some ships, a speed loss between 1% and 3% or increased fuel
consumption of 3-9% may indicate light biofouling while a speed loss > 3%
or fuel consumption increase by > 9% may indicate higher biofouling risk
(examples taken from ISO 19030-2: 2016).
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AFS damage

TEPENTESY

Failure caused by mechanical damage to the AFS may result in higher risk
of biofouling in the areas affected, if not rectified. Failures and damage
should be recorded in the BFRB.
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As part of the contingency action plan, the impact from the damage should
be evaluated for potential biofouling and relevant actions should be
implemented until a repair is undertaken.
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Downtime/malfunction of
MGPS, or cleaning hull
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Observed downtime of an MGPS, clean hull measures or other AFS have
a direct impact on risk of biofouling accumulation. The impact on the area
impacted will be affected depending on the duration of malfunction. The
impact should be evaluated as part of the contingency plan for potential
biofouling impact until the missing MGPS/proactive cleaning/other AFS is
back in operation.
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Reduced operation time of proactive cleaning, i.e longer intervals between
cleaning than specified in the BFMP, is defined as downtime and may
increase biofouling accumulation in those areas where it is not applied as
specified in the BFMP. The impact on the area affected depends on
duration of malfunction and the trading conditions during that time. The
evaluation of impact and potential reactions should be part of the
contingency plan.
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If proactive cleaning without capture is irregular, ships should be aware of
possible macrofouling accumulation and take actions to avoid spread of
macrofouling. If microfouling growth exceeds fouling rating 1, cleaning with
capture is recommended.
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Exceeding expected | Once an AFS has exceeded its lifetime, as specified by the manufacturer,

lifetime of AFS the biofouling risk profile is elevated. Inspection and cleaning should be

HEQ A| AEI ofAb 204 of | performed more often and 1-2 months interval between inspections is

Xt recommended. ) o )
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Additionally, the efficacy of the AFS may be reduced as it approaches the
end of its lifetime. If macrofouling has been removed in a previous cleaning
event, the strong forces needed for removing the fouling can have
compromised the lifetime of the AFC.
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The performance of the AFS, and any necessary change in maintenance
or inspection schedule, as given by the AFS manufacturer, should be part
of the contingency plan specified in the BFMP.
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4 Flow chart visualizing biofouling management:
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An example of a flow chart for visualizing biofouling management risk profile and monitoring of parameters is shown in Figure 2.
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Design and construction,
reinstallation of AFS

Suitable AFS
installed in area?

HIGH

Area has high

risk of

biofouling

5 5

ST OlAIE I8 20 M AlSHALTE.

In operation

Monitoring
biofoulingrisk
parameters

Inspection in line with
schedule in BEMP

Operation in line with
BFMP including
proactive cleaning
{if relevant),
monitoring of risk
parameters and no
indication of reduced
AFS efficacy?

1. Deviation from AFS
specifications {e.g. speed,
salinity temperature)?

2. Deviation from AFS
maintenance/service
regime?

3. Deviation from reguiar
proactive cleaning or
necessary reactive
cleaning?

4. Extended idle time
(with no subsequent
cleaning)?

5. Performance loss as per
PMS?

6. AFS damage?

7. Downtime/malfunction
of MGPS or clean hull
measures?

8. Exceeding expected
lifetime of AFS?

CONTINGENCY
ACTION PLAN
Details
in appendix 1

Figure 2: Flow chart visualizing the biofouling management risk profile and monitoring parameters.
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APPENDIX 3 INSPECTION AND CLEANING REPORT
TEM 3AA R HA EIN

1 Introduction
ME
It is recommended that a report be prepared after inspection and/or reactive cleaning, which should record
the details of the biofouling management actions undertaken on the ship. The report should be prepared by
an independent inspection organization and/or the ship cleaning and maintenance operators. The reports
may be individually describing inspection or cleaning or a combination of both. Digital tools may be applied

for the reporting and/or assessment of results. The conclusion of the reports should be recorded in or linked
to the biofouling record book (BFRB) including reference to the detailed report/assessment.

ArFEA JU/EE AAOlF EOME =HIZ As HASHH oild 2UM Wol= oid oA +HE

U FEYE 2] 2R SM A0 7| S 2[00 0| Ut 2E0M= SEHQ AP ItF e 3/EE

det A ' gA2e] 20 o g E0fof etht. 2 M= AAL HA E= 0] 829 & 7| &= 3k04 Of
M

~ rIJIO

0
of

OE! ]I0||
>|EI
H

a

o

= TT

Y ETE 20AM B U B0 T HE D 4 YTk BTN BELS HR
i

5t MM REME 7| S 2 (BFRB)O| 7| &Lt @ A &|0{0F SHCt.

2 Entries in the report after a biofouling inspection
MASAME HAL £ BIM 82
The following information should be recorded in the inspection report:
Oteff §27t AALE 1AM W 7| FE[0{0F BHCt
» Ship particulars :
Mty
— ship name
R
- IMO number
IMO H=
» Date and place of inspection
ZA YA F B
» Name of inspection/cleaning company
A W HA AT
» List of all inspected hull and niche areas
ZALE M W BN 25
» Inspection equipment used (i.e list of divers/ROV operators participating in the operation)
AEE AAREH]; F, Yol &0 et CO|H/ROV 2E A 55
» Inspection conditions (i,e duration, estimated visibility underwater)
TALME (712 2 o & =S THAY)
» Signature of authorized person of the inspection/cleaning company
AAEAH A B ME
» Inspection start and end times
A AR Y BRAT

» Results



21}
- Type of biofouling as per the rating Table below
ot o 550 E MM FEEE 7Y
- Quantitative assessments of biofouling cover of area inspected (i.e. estimates of percent cover) as per
Table below

B 10| OE AAtE 99 dAFAdE T o et S EOKSF, Ik HlE FEX)

Table 1 : Rating scale to assess the extent of fouling on inspection area
H1:4AF Yol digt =52 M E "Ilsty| flet S2E

Macrofouling cover of
area inspected (visual
estimate)
Rating Description HAAFRH | Recommended cleaning
s= o [ & S 2HAH 20| HE Ha
Held
(52 53)

0 No fouling. - -
Surface entirely clean. No visible
biofouling on surfaces.

MEBRE 0] U,
HEHO S22 AEE =
A FEYE AUS.

1 Microfouling. - Proactive cleaning may be
Submerged areas partially or recommended as further
entirely covered in microfouling. specified in paragraph 9.4 of the
Metal and painted surface may be 2023 Biofouling Guidelines*.
visible beneath the fouling. 2023 MA| F &2t S 22| X &l 9|
DM F2d=. H9.480l 7t #REl HE}
=0 &7l= 790 Zho| Ofj BH A S HAE &
DM S Z0| 28 E= ol
HMHezE H1 UAS
SxE 5 ool 34 %

HQIE & &l #HO| |02z
2Y 4 US.

2 Light macrofouling. 1-15% of surface Cleaning with capture is
Presence of heavy microfouling and HEMHO 1-15% recommended as further
multiple macrofouling patches. specified in paragraph 9.9 of
Fouling species cannot be easily 2023 Biofouling Guidelines.
wiped off by hand. It is recommended to shorten
e 8z E0 &F. the interval until next inspection.
ore g EEA ST o If AF_S is significantly. _
& =AM S T x| S0| =X 8 deteriorated, drydocking with

e O C;f: o AE — ' maintenance and re-application
RAME ZTE2 22 A of AFS is recommended.
o[ X| 242




Macrofouling cover of
area inspected (visual
estimate)
Rating Description HARH o) Recommended cleaning
sa =k [ & B 20| HE A
= olgi
(S 57)

3 Medium macrofouling. 16-40% of surface 2023 MA| 2l = 2t
Presence of heavy microfoulingand | EM 9| 16-40% X &9 H|9. 9°*01| 8= Hi2t
multiple macrofouling patches. e xRS PRI & A
|:H HEIMEO| SH AL 2. E_I;F dolss = o

Lo O|M 2EHE 23} Of
|=|| ﬂ‘l‘ oEJ—l‘ 0:1 'I - I:l'o 7"A|-77|-X| FE%
YA E A S0| EHE Rt sis e
_ o - A= Lo %

t | [eavy macrofouling. 41-100% of surface | oy Aeiof B K 57 A ol
Large patches or submerged areas HEHO 41-100% S o
entirely covered in macrofouling. B2, YA LH S RAES
HEFEY=0| Ba. 3 AR 2t & =2to
2 W X=0| AAL Tdste A HEE
e Fad =0 =20 &

HHO M2 BHUS.

* 2023 Biofouling Guidelines: 2023 Guidelines for the control and management of ships’ biofouling to minimize the transfer of invasive
aquatic species (Resolution MEPC.378(80))
2023 MA| FEHY S22 X[ E: 2023 H LY +5 429 0|
MEPC.378(80))

o

| 2~3}

min

&
9l

rot

AR R ES 20| SH L Belof B XA (HOIA

=

» AFC condition
AFC 2FEH
- The condition of the AFC should be observed during the inspection and reported. The condition is
recommended to be categorized in accordance with table 3.
dAb SO Y2 3E A[ABS HEfE 2HESH 2 16| OF 3ot

SICE o AEHE E 30| M2t 2RE
iinko =

Ol
o

» MGPS condition
MGPS el
- The condition of the MGPS should be observed during the inspection and reported. The condition is

recommended to be categorized in line with table 4.
AL Al MGPS2| HE & 2H&5H] 205 OF BtCt. s E SfEl= ® 40| et =/ A2 #1

rol

It
» Photos/videos
ARIEE
- Photos and videos submitted or used in a digital assessment tool as evidence of hull fouling
MM E=FEC SHE HXE 7 =70 MSEAL AEE AN 2 SEd

SAMPLE OF INSPECTION REPORT
HAFEDM ME

Name of ship
el

IMO number
IMOH =




Date
PN

Location/port
X/

Inspection organization/responsible officer
A AL | 2H/24 & At

Inspection conditions
ZA =

Inspection equipment used
ArEE A AHEH]

Divers/ROV operation participating
04 ot CHO|H/ROV 2t A}

Quantitative assessment of biofouling cover is summarized in Table 2 (in accordance with the rating in table 1 in this
document)
A FEYE oo 38 7t & 20| 2450 0F etot (= &AM & 12 520 TF).

Table 2: Quantitative assessment of biofouling cover
H 2: MAREME mro FEE "I

For each transect and niche area surveyed, the mode of the fouling rating (most frequent rating)
and the range (lowest and highest rating) should be recorded. An average should not be used. If
more than one of the same type of area is assessed, these should be recorded separately and each
be given their own fouling rating.

dAtet Zt 279 & SMAG0 dioll, UM FEdE SS9 ZECHEE HEI =2 58) " HRACHE R
2 el 7Y =2 S=)2 7ISoof ottt Ed = A 8diM = et s¥et &9 #9H0| F 7 ol
Botele B9, €52 7|gotal 4 2 FH0 MU= FE 555 FO{oH OF St
Fouling rating (0~4)
Y=FEHS = (0~4)
= Macrofouling cover
t
Areas Lowest Highest . 08 ¢ (%)
74 rating rating r:eac::lnegn HEFEMS I =
Xt LS X = o,
7I'c>l-x|_ 7|'c;:z|_ 7I‘§HIE (/o)
=z sz .

Hull below the waterline &%= O}2f M x|

Port vertical side

& A
el 4o

1 m wide belt

Z1mEE

1 m wide belt of sub-section X
ofR MM XO| 1m HH| HE

—_

m wide belt of sub-section X
of2 MM XO| 1m HH| HE

Starboard vertical side

o5 AKX
28 4HH




Areas
<

Fouling rating (0~4)
YEFESE (0~4)

Most
Lowest Highest °s
. . frequent
rating rating rating
X Lo = o
TgRE | MEEE | e
= =
o H [SN=] ro =4
T OH

Macrofouling cover
(%)
HEFAYE O
(%)

1 m wide belt

Z1mEE

—_

m wide belt of sub-section X
stel M4 X2 1m Lfu| Y E

—_

m wide belt of sub-section X
of2 MM XO| 1m HH| B E

Flat bottom front

1 m wide belt

Z1ImHUE

=N

m wide belt of sub-section X
aH9l M4 X2l 1m Ll M E

Flat bottom mid

1 m wide belt

Z1ImHUE

=N

m wide belt of sub-section X
59| M4 X2l 1m L] B E

Flat bottom aft

22 stet £

1 m wide belt

Z1mEE

1 m wide belt of sub-section X
ofR MM XO| 1m HH| HE

Niche areas EM +<

Bow A 4=
subsection X 52| Al M X

Bow A 4=
subsection X 52| AM X

Bilge keels

[=] e )
UX 8=

Sea chest gratings

42T AR

Location 1

fIX 1

Location 2

?Ixl 2
Stern
A0




Fouling rating (0~4)

Y=FES2 (0~4) .
Macrofouling cover

M
Areas Lowest Highest - OStn " (%)
T rating rating reac:;.lneg HEFAYE T E
7t 22 =2 Jha HlE (%)
= =
T od

Propeller and its shaft
TRHEP Y APZE

Rudder and rudder shaft

SEEL U ALEE

Discharge pipes
H &2

Rope guards
22X JtE

Sounders/instruments
SEESAIIA

Sacrificial anodes

S un §
5l &3

Internal seawater systems
LY 5 A A

An area should be assigned a fouling rating equal to the highest rated 1 m? identified along the sub-divided
areas.

TE2 Mzt FES met AEE 1 m2el 4 S20 sYet 4= FESE0| X F = 0{0F Bt

The inspection should be as comprehensive as practicable. The more sub-divided areas that are inspected,
the greater the certainty that the biofouling for the target area is realistic. It is recommended that the identified
niche areas should be in accordance with the BFMP.

AAtE 7hset e Z2HO0|0{0F etit. o M 23t #1992 dAesE e #1929 =7
= 2AMo| HACH AEE M TS BFMPO| IS RS A nEt,

2o

vo| AR o2t

—_ = 1

The condition of the AFC and MGPS should be observed during the inspection and reported. The condition
is recommended to be categorized in accordance with table 3 and 4. If the condition of the AFC could only
be thoroughly assessed after reactive cleaning, table 3 should be part of the cleaning report.

AdAr st d23E 2 WG =S TYX L[ JEE 2E St 2o ettt sl S JEf= E 3 & 40
Met 2Fg AS Mo Y3 JEf S AARE A FOH| 2 B Eutg = U= 8F H 4= o

M LY 7| &5 0fof Bt



Table 3: The condition of the AFC

H 3: HHQ FAEIO| AEf

Areas
<

Intact and effective in
preventing biofouling
AN EEY S UK
FTF YD A5
SH

Failure of adhesion
between a coating
and a metallic
surface
g Y FLEH
Atole] & Hojg

Blistering in
coating
A9 J|£

Cracks in the
coatings
Igol #d

Cold flow resulting
in irregular coating
thickness
AYFH It
ETEN A=

= o
ECEEER

Delamination /
peeling /
detachment
between coatings
g 7t
B2/ & e

Polishing off
coating during the
ship’s operation
(beyond
specifications)
ME RS
Igeint

Grounding /
general damage to
coating
FHX/RE 9 AutH
&4

Hull below the waterline
E4M of2 M|

Port Vertical Side

o A
ZHE 4

sub-section X

5t91 444 X

Starboard Vertical Side

OFH A

sub-section X

5H9| 444 X

Flat bottom Front

sub-section X

5t91 444 X

Flat bottom Mid

sub-section X

ok?f M4 X

Flat bottom AFT

22 otet £

sub-section X

st9l MM X

Bow 4




Areas
<

Intact and effective in
preventing biofouling
MAHFEYE YR
B UD 4S5 B

SE

Failure of adhesion
between a coating
and a metallic
surface
7Y Y ILEH
Aol o] H&t HoiH

Blistering in
coating
AYS 7|

Cracks in the
coatings
Igo #d

Cold flow resulting
in irregular coating
thickness
DHFHIt
=& A=

g0
zEE=e

Delamination /
peeling /
detachment
between coatings
=g 7t
qie|/HAEIZE

Polishing off
coating during the
ship’s operation
(beyond
specifications)
HE 2SS
YO

Grounding /
general damage to
coating
EX/2Y YA
=g

Bow thruster
M4 FH7); 2

Bilge keels 2 X| &=

Sea chest gratings

42T AR

Location X
?Ix X

Location X
?Ix X

Stern A 0]

Propeller and its shaft
TR LU AEZE

Rudder and rudder shaft

TSNS

Discharge pipes
HY &2

Rope guards
EZ JtE

Sounders/instruments

SSSAIIA

Sacrificial anodes

S un §
514 73




Table 4: The condition of the MGPS
H 4: 5 d SH LXK MH| 9| AEY

Areas examples (typical niche areas)
T O Al (LukE el EA )

Condition of MGPS
off UM S5 FHEX| M H[ 9| AEY

Intact and effective in preventing
biofouling
MAFEYE U ST YD A5 FHAE

Calibration/Maintenance required
st w2

Non-effective to prevent biofouling
MA 22 E YR 50 S

Bow A £

Bow thruster 4 4~ F X 7|

Bilge keels 2 X| & &

Sea chest gratings ff =& 2! 7 2 X}

Location X €/ X| X

Location X €| x| X

Stern A 0|

[H
[m

Propeller and its shaft T2 E 2| 4l A}
u]

Im

Rudder and rudder shaft 2t SFE} Q1 AFZ

Discharge pipes Hi &2

Rope guards £ = JtE

Sounders/instruments S &S A1 7|/A 7|

(070011001 11 IR RS I =L ORI

Reference to supporting photos/videos for fouling inspection and assessment of AFS/MGPS: ...
GeBE Y HYYSH TR O BIL W MAEEYE HAS B AX/SHA HIKE

Signature of inspection organization
AAZ| 2 ME




3 Entries in the report after biofouling management (reactive cleaning)
MAFEYE T2 T EOM SF(AE HA)

The following information should be recorded in the cleaning report:
orefe] 27t HAEIM W 7| =5 0{0F Bt
» Ship particulars
ME-E E:
- ship name
484
- IMO number
IMO H=
» Date and place of inspection
T2 PN PN = S g
» Name of cleaning company
HLHAE
» All hull and nich areas cleaned/treated specified and documented in the report, including also areas not
cleaned/treated
HAAMEE X E2 798 285 Fa/Mele 2= U & SMFS
» Cleaning equipment used for hull
HAHO AtESE A
» Cleaning equipment used for niche areas
SMTF0 ALgE HAFH|
» Inspection equipment used (including list of divers/ROV operators participating in the operation)
A S AAEH] (ZIE0 Bo et CHO|H/ROV A Y Ate] 55 £ 8
» Conditions during cleaning inspection (i,e duration, estimated visibility underwater)
HAZAS O HE(712H L Ol & £ETIAY)
» Signature of authorized person of the cleaning company
HAYA S o ®HA ME
» Cleaning start and end times

Ha AR U BEAT

o

Sdotl 2AM0 7|52 A

i

» Results:
21t
- Type of biofouling after reactive cleaning (as per in table 1)
AMEHL T UAFARdE #E(E 1Y S50 O5)
- Quantitative assessments of biofouling cover after cleaning (as per table 1),
A 2 AN FEAYE O 20 et I3H E7HHE 1 W 520 TF)
» AFC condition (unless assessed during inspection)
HQ FE ME| (ZAF SOF BIIE X %S ALR)
- The condition of the AFC should be observed during the cleaning activity and reported using conditions
as categorized in table 3.
HaAMY st Y2 REo HEfE 2HESH 2115 OF 5tH, & 30f et & /5 ol
» Photos/videos
ME/5E S

- Photos and videos submitted or used in a digital assessment tool as evidence of hull cleaning

i
(o]

ArEBtrt.

|

10



M Haol SHE OXE B =700 HE=AL AAEE AR & SS&
» Capture
=7
- Description of capture method
EE WO Ot 4
- Supporting evidence that dislodged material (by mass) has been captured as described in chapter 9 of
2023 Guidelines for the control and management of ships’ biofouling to minimize the transfer of invasive

aquatic species (Resolution MEPC.378(80)) (Reference to equipment specification and validation test
report may be sufficient)

2023 HE/H +EYEY 0/5S F43/ 517 B MALHYSY SH Y H2of HEt HEHB YN
MEPC.378(80))2) RI9Z0I Al 4T3t Hit 20| MAHE ER(FY 71F)0| EHHAUSS W&t 5
=N
=

% A A — o
A (HH AY L HE 2DME BESE UE SEE & US)

[

» Treatment and/or disposal of waste material captured during cleaning should be described in the report.
Evidence of delivery to waste management facility or facilities should be attached to the cleaning report.
The biofouling waste should be disposed of and/or treated in a safe and environmentally sound manner,
in accordance with local regulations.

Haste S ZHE HIIZ2 M2l d2|0/E= H 7|0 2510 200 4B O0F BtCt H 7| = &
gl Al 2 2ot SH= A2 DMO| MF 00 ettt H 7|2 22| A|dZE 2 SH= A FEYE=
H7| 22 SA g0 waf sty tEASH 2 Z B I H/E= X 2|5|0{0F BHCf.

30 1l
0jo

=

SAMPLE OF A BIOFOULING CLEANING REPORT
HAFHd=E o220 HE

Name of ship
My

IMO number
IMOH &

Date
U Xt

Location / Port
9% /87

Cleaning company

SEu by

In-water cleaning conditions
+38HL 2

Technology used for reactive cleaning of hull
and niche areas
MA H SMFFe AAFE 0 AEE 7=

11



Table 1:

Summary of the operations
E1: &Y g2t

Areas examples
T of| Al

New fouling rating after performed cleaning
Yo $ MR HNE 52

Lowest rating Highest rating Most frequent rating
Ite we 52 It g2 52 g uE g2 52

Hull below the waterline & 4= O}2f M x|

Port vertical side
ZHE S

sub-section X
5tel MM X

sub-section X
SHel MM X

sub-section X
el MM X

Starboard vertical side
H +H

sub-section X
Hel MM X

sub-section X
5t Al X

sub-section X
Hel MM X

Flat bottom front
=2 st M

sub-section X
SHel MM X

sub-section X
5tel MM X

Flat bottom mid

2% st SZHH

sub-section X
ate] MM X

sub-section X
5t Al X

Flat bottom aft

E2 stet £

sub-section X
5t Al X

sub-section X
el MM X

Niche areas EM +<

Bow
M4

12




Areas examples

T ol Al

New fouling rating after performed cleaning

HL F UM EHYE S

Lowest rating
It Re 52

Highest rating

o =
7[';( %::E o H

Most frequent rating

It HE

Lo =1
T oHd

Bow thruster
MaZE7|

Bilge keels

H e
UX 5

Sea chest gratings
M4BT ZA

Location 1
fIX 1

Location 2
?Ixl 2

Stern
gl

Propeller and its shaft
T=ZHEY U ANZE

Rudder and rudder shaft

SEHEL O AP E

Discharge pipes
HY &2

Rope guards
EX JIE

Sounders/instruments
SEEHI|/A 2

Sacrificial anodes
14 H =

Internal seawater systems
LY 5 A A

Description of activity and reference to supporting evidence (photos/videos):

S0 st AT U SwE 20 o3 A DRRA/SYA)

13




Description of capture and reference to supporting evidence:
ZEof chet dEI HAE Z2AHO| oot FUXR

Description of treatment and/or biofouling waste disposal with supporting evidence (e.g. receipts):
FEH ZAHE 71 UAFEYE HI=2 Me| del/Es Ho|of tie 2F (o, 3 S)

Description of any problems encountered during cleaning including details of any damage to the AFS that may have occurred:

Yasts s YA AHO| £40] HASIAUCHH 0|2 JMAYE Eetst SHSIRE 2= =Hof tigt 23

Comments:
R| = At

Signature of cleaning organization
a7 ME

14



APPENDIX 4 BIOFOULING MANAGEMENT RECORD BOOK FORM
SaM 4 MR RAMSHE TS YA

1 Biofouing management activities
MH Sy ERE] BE

Name of ship
M

IMO number, distinctive numbers or letters
IMORHSE, Al HS = FX}

Gross tonnage
S ET

Period
iFds

Note:

Relevant biofouling activities such as inspections, maintenance and cleaning activities should be recorded in
this section.

283

AAL 24 2 §AESh 22 A FAY S delo HHEE 2SS 0| M40]| 7| =l of

o

Ct,

Introduction

e

The following pages of this section show a comprehensive list of items of biofoulig management activities
which are, when appropriate, to be recorded in this appendix. Management of biofouling should be in line
with an approved Biofouling Management Plan (BFMP) and take into account 2023 Guidelines for the control
and management of ships’ biofouling to minimize the transfer of invasive aquatic species (Resolution
MEPC.378(80)). The items have been grouped into operational sections, each of which is denoted by a letter

Ol &9 tt= HOIX =2 HETH AI7[0f 0] F5MO| 7[FE|0{0F ot= MA| FAd = e 25 59 =&
ol 552 MAgHH A Fad =2 dels selE2 A FAd S 2El A= Mo Thetok stH 2023 & 2/
& r&Y =29 0/F= £ 13517 7/t LA FEHY ‘:O/ S & Zelof Zet X E(ZE 941 MEPC.378(80))
o St0{ OF St EAF 2 =2 24240l Hfsl| 20| S ol =55 HY M0 2E3t off OF ettt

o
S

When making entries in this section, the date, operational code and item number should be inserted in the
appropriate columns and the required particulars should be recorded chronologically in the blank spaces.
Each completed operation should be signed for and dated by the officer or officers in charge. The master of
the ship should sign each completed page.

of Tl YES B U, UK, T BE Y B HSES HH 70| TS0} 51T WRH SYAYES ¢
o0l AlZH &MhZ 7| Z5H0F BTk 242te] SHRE Mol Cfof M2l AFBO| UXIE 7| S5tD MY S oo

2
ook M g2 2 2tE H 0| X ottt ME = off OF SHCt.

The use of an electronic record book to record activities is an alternative method to a hard copy record book.
1



Electronic recording and reporting should be encouraged as it may have many benefits and may allow ships
to utilize their technology to reduce administration burdens and contribute to onboard environmental initiatives,
e.g. reduction of paper use. In case electronic recording is to be used, resolution MEPC.312(74) may be used
for guidance.

25 7|22 9% MRS MBS Q4B JISHE G YHOICh Muto] BRlRES Pt
142 SSHES B & UM, Mt B AL JI0F & AT, B2 01F0| U TR0 (of, Fo| ALS
Z4)HA 7S Y BB SHBCL WA JISS ABSHE 2, ZOlM MEPC.312(74)8 XEM Z A8 E
4 olr}
T M -

This section contains many references to observations regarding fouling rating. These observations may be
included in separate reports including observations of subsections and corresponding photos/video. The
entries in this section may be a summary only including a conclusion on whether the activity is in line with the
BFMP. This section should be kept on board the ship in a place where it is readily available for inspection at
all reasonable times and for the life of the ship. Any inspection of this section should be performed as
expeditiously as possible without causing the ship to be unduly delayed.

O 2 MAPEMES ST HEO| U Y2 TS TEBICL O BHAESS 59 P2 TAANED 4
Sote ARN/SBdS EE5H B 20AM0| £S5 0{0F BtCt O] Fofl = &350] MA FAd =2 A = M
O 25t ARIX| {F0] Chot ZE2S X5t 29510 YHEY + ULE O] F2 2= S2[Hel Atz 4
APALEA O 8E & U= M a0 Mol +F St EE|00F etrt. O] Fof tiet 2= HAA= &
O =5tA XA X REF 7tstt o ME55HA 4+ =[0]0F STt
LIST OF ITEMS TO BE RECORDED
718 g0 tist 25
(A) Proactive cleaning
oy da

1 Date and location of ship when proactive cleaning occurred.
EEEN= SR SEEEPEIC R

2 General observations with regard to biofouling prior to cleaning, if any (i.e. extent of microfouling
and macrofouling in line with the defined ratings).
st B9, 84 © A FEE S0 25t MuHE QI UEASHS, MM 2= FE520 F
oo e fMFEEE S tiEFAd =S ).

3 Records of permits required to undertake in-water proactive cleaning, if applicable.
HE st 82,0 #3848 +d0 ERret 57t 7[=.

4 Details of hull and niche areas cleaned.
HAs MA W EM T A

5 General observations with regard to biofouling after the cleaning, if any (i.e. extent of microfouling
and macrofouling in line with the defined ratings).

HEote 9, 84 = MM FAY S0 23 E debgel fatArel(F, MM FadE Fase0 8

olof e DIMI?—’%‘%@ A HEFEHEEO EE).

6 Reference to any supporting evidence/reports of the cleaning (e.g. report form supplier,

photographs/videos and/or receipts), if any.
sste A2, HAS WU S HOUY 4 AL LE SH/E AN HE(O|, ARG H1M,

NTEHA T2l TEE A4 E)

N



7 Method, manufacturer and model of proactive cleaning method used, if not given in BFMP.
UAFEE S e[ AZ Mo Z[HE0 UK @2 82, A8 T o9 LY, MEALS ZH-.

8 Reference to test standard for which the method has been tested, if not given in BFMP.
AN FARA S22 A =AM 7= 0] UK Z2 E2, Algder Yo et A 2&=0f ofigh &E.
9 Name, position and signature of the person in charge of the activity.
25 Gyl 0[5, A9 U MF.
(B) Inspection
HA
1 Date and location of inspection.

AAL LA RAX]

2 Methods used for inspection (including inspection tools/devices).
AALO| AtE e A (AAN =5 /EH] £,

3 Areas inspected of the ship.
Meto] ZHAF 719,

4 Observations with regard to biofouling (extent of microfouling and macrofouling in line with the
defined fouling rates).
S FEE S0 2ot 2 A (MAH FEEE FERSa0 2o HE oM FEdE 2 o
d=9 k)

F

ot

Ll

=
an

5 Observations with regard to anti-fouling system (AFS) condition.
YA AR (AFS) SEHOf 2ot ZHERALE.

6 Reference to any supporting evidence/reports of the inspection.
AAME TSRS S &S + U= B= SH/ELIMO| tiet &=,

7 Name, position and signature of the person in charge of the activity.
B YRt 0|5, 29 YL MY,

(C) Reactive cleaning
AMEHAL

1 Date and location of ship when cleaning occurred.

o Al EAF R IR

2 Records of permits required to undertake in-water cleaning, if applicable.

HE Jtstt 8%, 882 a0 228t 57t 7| 5.

3 Description of hull and niche areas cleaned.
HAs A W EM T HF.

4 Methods of reactive cleaning used.
APZE 0| AtSeH Y.

5 Estimation of overall biofouling after cleaning in line with the defined fouling rates.

U FEdE 75200 2 84 7 8 dAFAHE =2 FHA.

6 Reference to any supporting evidence/reports of the activity.
2531288 Holg 4 UE RE S/ M0 Ois HE.

7 Receipt or other documenting evidence of collections/delivery of the wastes.
H7|2&29 +&/2H0| et 4S5 £= 0|2 USL & Ucs 7IEF EA.

8 Name, position and signature of the person in charge of the activity.

3



o5 2YRie 0/, B U AT,

9 Manufacturer and model of cleaning and capture devices as well as cleaning company executing

the cleaning.
U T THO M EA Y DA OBt HAS ABE ML AL

oz
>

10 Reference to test standard for which the method has been tested, if relevant.

HEHO| A= E2, A dHo et A" B#E HE.

(D) Additional operational procedures and general remarks
7|E} &Y HAF S H[Z



Name of ship
At

IMO number, distinctive numbers or letters
IMOH =, Al HS &= At

BIOFOULING MANAGEMENT ACTIVITIES

MAFEY=de] 25

Date Code(letter) Item
ol x S (number)

Record of activity / signature of officer in charge
2E 7|5/ HANB HY

Signature of master
MEME




2 Monitoring of biofouling risk parameters

M FEEE flel K42 ZUEHE

Name of ship
ey

IMO number, distinctive numbers or letters
IMOHSE, A HS = ZX}

Gross tonnage

= EA
zE4

Period
712t

Note:

This section should be provided to record when the ship is at higher risk of biofoulig accumulation given by
monitoring of biofouling risk parameters. Relevant contingency actions should be recorded.

O 2 duo] M FEE=E QAo 24 ZHEZ thaf A FEY=0| 82 4+ U= ?Asid0l 03
= If 7|F5t7| flet Ao|Ch & H| =X S 7| =5l OF Btrf.

Introduction
Ne

The following pages of this section show a comprehensive list of risk parameters to be monitored and
recorded in whenever the risk is increased according to the BFMP. The items have been grouped into
sections, each of which is denoted by a letter code.

O 9 th5 HOIXS2 MM FAY S| A =AM et !lsi-dol S7H W ZUEE D 7
flol 249 MOl SFF MAtCL 24 ZEE 24200] tfs 20| & FH5H S=55

st off OF SHCt.

When making entries in this section, the date, code and item number should be inserted in the appropriate
columns and the required particulars should be recorded chronologically in the blank spaces. Each completed
operation should be signed for and dated by the officer or officers in charge. The master of the ship should
sign each completed page.

of Foj S g, UK, TE Y S HS S MHE 7ho| 20
Of AlZt =M 2 J7| = OF Btrt. 242to| 2tz =l Aol ol 242 At

S 8l ol
k=2

= =
Ch MFS 2t 22 HO|X| Ot M 3o} BiT,

sl of 3t

The use of an electronic record book to record when the ship is subject to higher risk of biofouling
accumulation is an alternative method to a hard copy record book. Electronic recording and reporting should
be encouraged as it may have many benefits and may allow ships to utilize their technology to monitor the
risk parameters as defined in the BFMP. This may reduce administration burdens and contribute to better
surveillance of potential risk. In case electronic recording is to be used, resolution MEPC.312(74) may be
used for guidance.

Muto| M| R RS SXo0| BHEk QeiA0| SoF BS 1 7|=5t7| QI MALI| SO AR

ro

ol 7| =

6



| A FEl = 2e[ A =M F 2= [E15t7] ?Iet 7l=S Ol
to B2 Ol™o| A7 M=o A7 S 21 l= &AAel ?sjids o &

=

=
St=% otil el #ES dAAME &+ UL HA 7|52 M8ste 42, 22M MEPC.312(74)E A&
A

This section may contain many references to contingency actions. When actions include inspection,
maintenance and/or cleaning, these may be recorded in Section 1 Biofoulig management activities.
Ol &2 Hld &30 tiet B2 AT S Zee + UCh 2530 dAL 2 A8d/E= 00 Z8= 4

? A dAFadE 2el 230 7S50 g a2 UL

This section should be kept on board the ship in a place where it is readily available for inspection at all
reasonable times and for the life of the ship.
Ol &2 2= Ee[He At 2 HAF Al g 0|8 & U M9 Fa0 MEte] +HSH 22500}

ot

Any inspection of this section should be performed as expeditiously as possible without causing the ship to
be unduly delayed.
O ol ciiet 2= A= ME0| AE5HA XA X LA==F Tt of S5 3 5 0]0F B

LIST OF ITEMS TO BE RECORDED

ER-ENEES

(A) When the ship operates outside the expected operating profile specified in the BFMP (e.g.
speed, temperature or salinity)
MEo| MA| FEY SLE[AZ M o &et 28 Z2oiU(0, £, 2 E= GE)S HoUA 2

B2 A

1 Duration and dates when ship is not operating in line with its BFMP.
Meto] MA FEE S| A 2 Mo et 2SR 2 77 & YA

2 Reason for departure from normal operation.
A 2eE HOoLET| Al &St O] 7.

3 Contingency actions taken to minimize biofouling accumulation (e.g. more frequent inspections)
taken in the period when the ship is operating outside the expected operating profile.
Heto] of| et 28 Z2OY S HOoLIM 2E5ts 7|7t St MM FERdE SH S 26| 9
off F et =X, ™ Xt HALS 2).

4 Time and location (port name or latitude/longitude) when the ship operates again as specified in the
BFMP.
MEo] MA FEY S22 A 2 Mo A Fet ol wef ChAl 28et AlZt 2 /AX(E 0| & E= fl/
B5).

(B) Maintenance/service or damage to AFC

U RE HAMHA EE A

1 Date/period and description of any observed reduction of the efficacy, damage or deviation from
maintenance/service to anti-fouling coating (AFC) during its lifetime.
G £ SO YTEO BS UL, &4 EE BA/MH A BRI ol BE REH A
Stol x|zt Y MY,



(C)

(D)

Date/period and description of any operation beyond expected lifetime.
O &=l +BS xutet 2= 280 oot YAy7| 2 & HE.

Contingency actions taken to minimize biofouling accumulation (e.g. more frequent inspections).
A FEYE S S 2 aztcty| fIo] et HEZX|(O, H X3 dAISE &).

Date/period and location where any AFC maintenance or repair was performed (e.g. in dry dock).
REUIYH By = 2 & oS LAYI|IZHE AR (o, YA AIA).

Description of any AFC, including patch repairs, that was applied during maintenance. Detail the
type of AFC, the area and locations it was applied to (including the location of dry-dock support
blocks if relevant), an estimated percentage cover of reapplication of the AFC, the coating thickness
achieved and any surface preparation work undertaken (e.g. complete removal of underlying AFC
or application of new AFC over the top of existing AFC).

24 A M0 FE oS et Y2IE 4H. Y2IH dM, d2IE
PIA(2HE B LAXK 252 /X 28), YRGS Matet FE HIE, 2
2= 2H M HHOl, Y2 2E ofti & 28 S| HASIH =X £= 7|2 EU2 R
*IiYsS HESIA= A).

Reference to any supporting data for AFC maintenance (e.g. AFC technical file).
GoBY H4E BoIS £ s RE AR Ofst &0, Y2 IY 7|2 ).

Name, position and signature of the person in charge of the activity.
Bs HYxiol o/F, 29 Y M.

Maintenance/service or downtime/malfunction of MGPS

ol i = TUX| L[ E4/MH[A E= H|IIHS/ILE

Date/period and description of any observed reduction of the efficacy, downtime, malfunction or
deviation from maintenance/service of marine growth prevention system (MGPS) during its lifetime.
S UM SN FUR Mu|of SHESOHAAHO G5 2L, HITHE, TH £E 24/AH[A0A B
Oiste 2= 2hatel Abetel Lxy7|zt 2 d3E.

Date/period and description of operation beyond the expected lifetime.

odEles 8= et 289 YAt & HE.

Date and location of any instances when the system was not operating in line with the BFMP.
A L0 MA| FEY S22 A =M et 2S5 X 2 e 2= At LA S ?A].

Records of maintenance (including regularly monitoring the electrical and mechanical functions of
the systems, calibration, or adjustment of treatment dosages).

24 7|FALES A JIAN 7|5, d E= MEE ?le e ZHo| et Z7[He 2
LIElg Z8)

Contingency actions taken to minimize biofouoling accumulation (e.g. more frequent inspections).
HH PRS0 SRS 2 481517] 9fs) AT HIATA (O, Of AF HALE 28,

Name, position and signature of the person in charge of the activity.

o5 YRl 0|8, 19l U M.

Maintenance/service or downtime/malfunction of other AFS
7|Ef A AEIO] H4/MH|A E= H|7tS/AF

Date/period and description of any observed reduction of the efficacy, downtime, malfunction or
deviation from maintenance/service of other AFS during its lifetime.
7B GRA LS £F S ALHEY 25 HA HIVMS, 1Y Ee fEl/MH|AZFE HEHO| 2

5t D E HERE AbEEO| UXYI|ZF L A,

Date/period and description of operation beyond expected lifetime.

8



(G)

(H)

Ol AE +TS £ 289 YAHTIZH L 4T,

Date and location of any instances when the system was not operating in line with the BFMP.
A LEO] MA| FEY S22 A =M et 2EE X 22 2 Atdle] Xt & 2|X].

Records of maintenance.
CR e =

Contingency actions taken to minimize biofouling accumulation (e.g. more frequent inspections).
AR Bl NS 2| 481617| Yo F5H HIATRI(O, O XIF HAIE 8B,

Deviation from regular use of expected proactive cleaning as specified in the BFMP
MA T2 SLe|A - Ao Fet Hiol| THE oA a0 FEI|HQl ALZ0AM H X}

Date and location where ship did not conduct proactive cleaning as specified.
deto] got Hiof et o ¥E A5 A SHA b2 YA ?AX.

Contingency actions taken to minimize biofouling accumulation (e.g. inspections of biofouling and/or
reactive cleaning before return to proactive cleaning activity).

A FEE =2 FHS 2 Lststy| /ol et HIGZX|(O, MA FadE =2 AA 2| 2/E= oY
HAEESS BYNORE A £H517| FIK AFE Ha £H).

Records of maintenance, if any.
igdstes 89, 24 7|5,

Date when ship returned to normal activities with proactive cleaning.
Huto] YHORZ ChA| O WHAES 5 YR

Deviation from necessary reactive cleaning as specified in the BFMP
MAF2RYE L2 AE XM TE EHRFE AT 20 EHAL

Date and location where ship was inspected and reactive cleaning found necessary.
MU0| HALS B AL HATL BREHZoR SHolE UK U Fa,

Contingency actions taken until reactive cleaning, including scheduling of reactive cleaning activity.
MEHLO YT ES X6t Atx A4S & M 7HA Foi & HIGEX].

Date when ship completed the reactive cleaning and reference to relevant recording in Section 1.
MEO| A= HAE ptEo YA 2 MAF0 2t#HEl 7| =0 o 8t &=,

When the ship is idle (berthed, anchored, moored) for a longer period
Metol U1 #EYE(EH, 2L AlR)

Date and location where ship was laid up, including general description of biofouling pressure, e.g.
temperature, salinity and distance to the coastline.
YubE ol MBS oto] M TR0, 2, 2 U s etn AHal) Heto] Fetsl

-

SRR

Contingency actions taken to minimize biofouling accumulation (e.g. inspections, sea chests blanked
off or short voyages taken prior to and following the period laid up).

A FEY = SHE 2 L25H7] fo FoH & HIGEX[(H, AL sl &+ XM E= FE
717 M ol W EhI| o),

Precautions taken to minimize biofouling accumulation (e.g. short voyage).
HAHFEE =2 FHE F23tst7] A FoH & of (o, B7] &af).

Date when ship returned to normal operations.
deto] ohAl dAel 2gE o YAL

When the ship has performance loss as per Performance Monitoring System for a period
beyond the expected period as specified in the BFMP

9



U]

MEo] MA F Y S 2 A MO M o et 7| ZhE =atet 7|2t SOt  SZELEHF A AR THE o

oy
5 £d0| US 1

Date and location where ship started with performance loss beyond the expectations.
HE0] O 4 RES ZI50] M5 £H0| AIRE Uxt Y A,

Inspections or biofouling management actions taken prior to and following the period with
performance loss.

de &4 7|7t dat = SO FoH & AAN E= MAFAYES2E R

Contingency actions taken to minimize biofouling accumulation.

UM FRd =2 £H3 245t @f6h F o & Hl &= A

Date when ship returned to normal performance.
Mdero] oA §dHel 522 S0h=2 AL

Other deviations
7|Et Bt

10



Name of ship
M

IMO number, distinctive numbers or letters
IMOHZE, AlH HS = FXt

BIOFOULING MANAGEMENT ACTIVITIES

A PR BN BE

Date Code(letter) Item(number) Record of activity / signature of officer in charge
Sl ZE(ZX) g=(3) 85 IS/ HAANR MY

Signature of master
MEME

11



APPENDIX 5 GUIDANCE ON IN-WATER CLEANING OPERATION

S4M 5 25H 0 B KEN

Following guidance refers to Chapter 4 of Guidance on in-water cleaning of ships’ biofouling
(MEPC.1/Circ.918).
CtEo XNEMe A8 M REYE +5F 20 25t A/EHA/(MEPC.1/Circ.918)2 M4&S E =TTt

HI

MY

1 Arranging for In-Water Cleaning <3324
Selection of IWCS +5& A &H/S A&

1.2 Cleaning with capture may be used to remove microfouling or macrofouling, as it may pose lower
environmental risks than cleaning without capture. Cleaning without capture should only be performed if
allowed by local regulations, if any, in a location accepted by the relevant authority:

EZESH e da20 2 8A fofdol o HE + A7 W20 Z2HE st 4= DMFAE =
= UEFEYES MASHE O AHEE & UTH ZHSHK| e Hae T3 200 tiste 23 E=0|
5l &e 20 XF 0l et 5l S ol = 4+ AT

N on ship areas with a fouling rating less than 2, or
A SEY 20| BAST 20|00 DN FAHY SR TYE Hut 2o, £

2 on ship areas with a fouling rating greater than 1, provided that the BFMP and Biofouling
Record Book (BFRB) establish, to the satisfaction of the relevant authority, that:
A SR SRR A EA L BRT|IS RIS 20| 2R E H S, BE YR BHE5)

ol A FAEE S5 120 =2 M2 79,

A such areas are coated with a non-biocidal hard coating that is in good condition; and
Z2 MHEZE SXE AMEXN T lehard ZHCE THE O JAALL ZEHO| Qle +
;a2

2 the biofouling was accumulated in the same waters as defined in paragraph 2.1.6.

A FEHY=0[ M2.1.620(M Jolot St i FolM FSHEUS.

1.3 Selected IWCS, with or without capture, should:
MElE +SHEALAYH|(Z2Y 7[S0] UAALE A L) = CiE 2t Z20t0F 8ot

N be well-suited to the ship’s type, BFMP, operational profile, and availability (i.e. time at berth
or anchorage), as well as the location of cleaning and the prevailing environmental conditions
(e.g. wave surges, wind speeds, flow velocities, weather, visibility);
U, WM FERYESLE A =M, 2E0|E, A 0| E7IsE(F, UA E= REX|0AM AlZh),

defn ga ga H A 2E A, ot SH, S5, 75, EM, AlOf) 0] M &tsliOF &

2 be compatible with surface material, the coating type and fouling rating of areas to be cleaned
(see paragraph 6.4.10)-or in the case of areas with no coating installed (e.g. propeller,
anodes), be suitable for the fouling rating of the area;

Hasorste 7ol EH MR, AYHA Y MA 2y 20| S5 T 555 0]01 A Lt
(M6.4.10e &x) DESHA| b2 FH92 F2(0, Z2E e, A=) ol e MAFEY =

o S0l X et ot &;

3 not cause unnecessary wear or damage to ship coatings, considering the biofouling to be
removed; and
HAHEOOF 5= MA| FaE=2S 1
ia=F

o Mo ZEO| S 2R 0tE E= &2d8 FOIN

olr
rir



4 be suitable for the geometry, coating, AFS and fouling rating of any niche areas to be cleaned
(which may be coated differently from other parts of the ship).
HAs|0F st JISHE A X, Y, WRAAY Y RE SM T X & of BT Lo

CHE S22 CEA ZEEHAE & US)

Information Exchange Between Ship and Service Provider
28R A HI ALY X} AFO B 2 il 5F

14 When the decision to clean the ship's hull and/or niche areas has been taken, the shipowner should
provide the following information to a potential service provider.
Metol MA| £ SMTHS HAst7| AB 2HS 0, MFE TMHQ Mu| AL K0|A CHge

Y28 MSollof et

Date Y X} Time A|Zt

Example) port berth orAmount of available
Location 2| A| anchorage time for cleaning

Ol Al) EEHX] = HEHK| d4 Jhs Azt

Details of AFS on board Example) type of any coating, date of application, service life, records of prior
and coatings in use damage, and its manufacturer’s advice on cleaning
Ag 391 3 P M40 Y (OIA) RE BE FA, HMBUXL, Mu|AT|ZH &4 H IS, W HA

= YA 2”2 A AR A

i
il

A

Area(s) to be cleaned Example) a drawing of relevant areas
Has{or e 714 &3 fo =™

Example) a drawing of relevant areas such as anode and instruments,
differing coating types
O Al) 2= U Fu|, BYEA0| CHE Toinl 22 el 1ol

Area(s) to be avoided
msfof & 4

Details of any prior
partial cleaning
O FEXHOZ Y4B

£ 7H2 M g2

Vertical side or the bottom that can

. be readily cleaned
Niche areas to be 2H HAE 4 Q= AX| £ HISHH

T ML= T
cleaned
Y280k BN T

Special equipment and
procedures needed

HELESS T

Latest inspection,
cleaning and dry-dock
reports

AT AN AU A 21
M

Example) maintenance activities, repairs, bunkering, storing, etc.
Other operations (0] A]) 2 £+ £, 2|, WY, AF01 S1} 22 Muto| A =g Il AU S
planned by ship




Any planned transfer of
the ship with in the port
location, alongside and
at anchorage

oK, F ek 3 B HEEX]of
MAEol 2= AEE ol S

Any other relevant
information

|t 2E &3 Z=

Example) idle periods, special safety precautions to be taken while cleaning,
etc.
Ol Al) R F 712 HAashs S A/ 0F & S ohH o A 5

1.5

The service provider should inform the shipowner about the following:

MH[AY X = A0 A CHS9 AttS 2o # OF ot

Normal
U dt

Special equipment

Equipment for cleaning
Ha A ER5HFH|

. Hull area
Areas that the service M3 T and/or procedures
provider can clean needed
(Hull and niche areas o Q35 EAX
present on the vertical side 2eE ;E;_ iﬂi}jﬂ[ﬂ/
or the bottom of the ship) ==
MH| AR H 48 & U Normal
Fo (Mot $EB EE H ad
5HHo| A= MY H SN Special equipment
o) Niche area
= TS and/or procedures
needed
2ot E—r’éﬂdl agja/
= Xt
The IWCS
model
ZH| 2 E

Configuration
and
components
HE & A=

Example) cleaning units, brushes, blades, water jets,
umbilical, control unit, separation and treatment unit, outlineg
of capture, separation, treatment and the use of any active
substances

ANEL2RA, 2214, &, B, &HE,

gl 7R, £& FH|, =2, %

Arrangements for
disposal of captured
waste substances

EH RAEFEO HIIE A

—

E':F

e H=I
Jt




Any local regulations
and requirements, any
local in-water cleaning
permit needed

ZEXNY A8 ¥ 27AE,
2EXNY #3825 E
2067

Information on the

Example) IWCS testing results

FAZ Ll M 95

environmental OlAl) +=SE4FHl Al 21t
performance of the IWCS

s3HLZHIQ &F dS0

st g2

Logistical information

+58E

Specific location of [Example) alongside and/or anchorage
cleaning Ol Al) QK| 2| 1/HE = HEHX|

The required length of
time to conduct the
cleaning

4 ool et AlZH

any environmental
condition in which the
service provider can or
cannot operate
MH| A XTI &Y e o
A E= = Xof ofet
B SE

H
rin

Example) tide, currents, weather conditions, visibility, under-keel clearance,
night operations
OlAl) =AM, =7, 7|4 =, Ao, Z 1t s X HALO| Z7F, OFZH &Y

Any support required by
the service provider from
the ship

Mato] MH[AXO|A 22
Bt B E X AALEt

Example) footprint and weight of any IWCS equipment to be brought on
board, requirements for ship power, and use of any auxiliary equipment such
as cranes

OlAl) Mgz JtHE 2

=
Atg, 23T Ze BE &

L4

27

TSHLTHIL A Kot SR FA, dE HH
E~lN
==

SH[S] AHS

Example) areas the IWCS may not be able to clean

O A) +EHATHIL AR & s 7Y

Limitations associated
with  performing the
cleaning

HFa o 2HE R EAE
Any other relevant
information

et 2E 2E FgE

1.6

Where local regulations and requirements require that in-water cleaning be approved on a case-by-

case basis (see section 5.2), the service provider should request the necessary approval and/or permits from
the relevant authority. A sample form for conveying the cleaning request is provided in the appendix. In the
case of an in-water cleaning to be conducted by the ship crew using onboard equipment, the approval should
be requested by the master, the shipowner or their local representative as appropriate.

4




NS A 2 2FAE0 A4 EE 2384 SR8 27 HEMES.2YE &), MH[AE A= 23 F
=2 EFE 2OI0fst= 50 d2|/E= 5718 MEsloF etk §4 MHES 5t /et S M2 F5M
of MAIZI0f Ut Mo FH[E 0| &5t A0 +SHAE oliof st A2, M, M5 E= XSG EX

S HEe XUt sels tFe of e,

2 Pre-cleaning Preparations and Inspection HA N ZH| & HAt

2.1 The areas to be cleaned should be clearly identified during the pre-work communications and the
scope of work should be documented so that all stakeholders are informed of the intended operation.

A5 OFStE A2 AN A= Al B AEE0{0F 5L, HF 2 HRI= 2= Ol FAXS O A
= A S L F7| /o 2AM =2t5 OF etCt.

—

Al

2.2 Prior to the cleaning, the ship and the service provider should coordinate to:

Yook ™of, Mo & ME| AY A= B ArZE "5 ol OF St

ok

N determine appropriate safety parameters and relevant information, including on how to
access niche areas;
SN0 oA HIE 2K S EESI0I MO 24 Y P HHY LS ol

2 consider the condition of the coating and its compatibility with the IWCS (see section 6.4);
YO HE & 5 AYH[2t 3gd S 1 (M6.4e &),

3 agree upon a plan of cleaning specific to the ship and circumstances, which, inter alia,
minimizes the risk of pollution and introduction of non-native species;
2 U HESZO RYUS Fastsis MU Y A0 of st PARQ HAKA &AM BHe;

4 identify and agree upon contingency measures for the cleaning operation; and
HAXQIS 9B HMZAAGES AEsta §9f; D21

5 address any other relevant issues, including coordination with any other planned

maintenance or repair work.
Bt A=l EH] B B HYS HHE £

0%
rok

FOIEF 2 Ol F =

Planning A&/

2.3 The service provider should plan the cleaning to ensure that the process is undertaken efficiently,
safely and in an environmentally sound manner. The plan should ensure the safety of personnel, equipment
and the ship during the entire operation, taking into account the safety management system of the ship.
Resources should be planned to avoid/minimize breakdowns/interruptions.

MHIARRHE HAEH0| E8X0|1, QM SIH, SHANOZ XS Yot 2 £¥MEE= g X5
S Al =lollOfF ot A =l 2 M o] SR ME[A| A S U35t A &Y S ste SQF AME, EH
Mg

2 ZoliOF otCt. At 2 D F/ZHY S HlstA L 2[4 skotr| 2|5l Al = =0 OF Bt

2.4 The service provider should submit a copy of the plan to the ship and the relevant authority, including
at least the following information:
MEIAQIRHE £ A8t CHEO HiEE EaEHA MO AHR S Mut U B2t Z3o| X S5 of Btk

N with respect to the cleaning operation:
A phat:

A the specific location of cleaning, which should be selected with regard to expected
environmental conditions (e.g., weather conditions, wave height, current, tidal

5



patterns, and depth) and local regulations and requirements;
TH A H4 T4 odE s et EEAo, M B, o, 27, =4 2 ) &

Tdo A5 1 sto] M E[0{0F &

areas to be cleaned, including for each area: the expected fouling rating (to be
verified during the pre-cleaning inspection), the IWCS to be used, the condition of
the coating and a rationale for compatibility between the ship’s coating and the
IWCS (see paragraph 6.4.10);

HAaTd, 2t 7o0] o 45l HA REME RES
AMEE +SELYH], 2HO HE, Mol ZE

St g2l M (M6.4.108 & x)2 £

(A H A AL
& ARH| AFO

X X
T oL o

Il

areas to be avoided and the reason for avoidance, which might include areas with:
increased fouling, damaged coating, coating types incompatible with the IWCS,
unsuitable geometry for the IWCS, risks to equipment or divers, and/or boundaries
outside of the scope of work;

mlofof & FHut o] gh O] 7. MAF A= S7h &de 1Y, +SHLYHI2 =
X = Y BF, oYL TH|O HESHA| @2 Ity &, gH| E= O
olof chet o Jdef/Ee HY el Hel BA0 et 79 T8 + US;

communication between the ship and personnel controlling the cleaning unit,
including procedures for tracking the position of the cleaning operation on the hull
relative to the cleaning route and areas to be cleaned and avoided; and

deti A 7SS Molste HYA AO] SU. AE 00 5t AR HAE=E
2|0 msiof 5t U HAZ 20| 2HAE MA M HAZY /X E FH5H

in the case of cleaning with capture, a plan for the disposal of waste substances in
accordance with local regulations and requirements;
EZHES o= H29 B2, XY 81 2 FALO| o2t ME[AY XL

r
N4S8HOE ME 4 QT = 57| /8 RASHO| B J|of BEt AN,

with respect to safety:
HM £

A

procedures (including a timeline) for securing key systems and equipment during
cleaning activities (e.g. immobilizing the propeller, powering off any cathodic hull
protection system) and for protecting personnel, the IWCS, associated equipment
and underwater fixtures and surfaces of the ship;

o
— H

S 3 MAESAAY MY A 121D HAXY, 2EYLTH], F| L 250
S

=
A Mol DE #1222 H #HE 22507 et Ex,

g

safety checklists dependent on diving equipment and local regulations and
requirements;
Cold &H| & XS A & 2 AP0 2ter o X 3 2[AE;

procedures to ensure that all systems and equipment, including personal protective
equipment, are functional and still within their operational life;
HOESEE Eeol E& ALHEH & HH|ZF 7SS ol U4, s 7]k Lo

USES BHII| Qo WAL
approach to mitigate specific risks and hazards associated with any cleaning of
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niche areas of the ship; and
Mol EA T ZE HAQ peE
ok del1

ol

Sd ?lolld & A dE 2=toty| ?et Y

oo

5 procedures for the conclusion of the cleaning activity, to ensure that the ship is safely
reinstated to normal operational status;
Huto] QFRISHA| A RAME R OHH B STE 4 UTE st Ha 52 0}

2218 9l Bt

3 with respect to contingency measures, plans and procedures for informing and co-operating
with relevant stakeholders to:
H & 75 X[ WL BRASHOY, TS0 B AR ES SN

SEY S sto| o A= H&t

e

™ Ol FAK SO A 210

OH

A respond to diver safety risks, incidents or accidents (e.g. measures to shut down or
decrease suction),
CHOIH OFN Ao, Atdll 2= APL10f| Ci et CHS (O, X E= S daS

=)

@

P
T

Bl

2 address operational factors that may affect the cleaning operation, such as weather-
related risks, tidal factors influencing clearance under the ship, simultaneous
operations (e.g. bunkering, ballasting/deballasting, movement of cranes), cargo
operations (including related emergencies), ship schedule changes and the mooring,
movement or operation of other ships;

7 2HEE Roid, e ot M0 GEE = 2 F UAL SA HAYEO, HAHE,
def A/ LAY, FQ AF), st MY ((2EE HddE ), derdd H
7 9 Cf2 uto] Y 0|5 £ HUL 20| HARY0| HEE 5 45 U &
g =l #=;

3 monitor, prevent and mitigate the exceedance of any safety and/or environmental

parameters (including any conditions imposed by a relevant authority), and ensure
that the cleaning operations are suspended and remain suspended until such
parameters are safely restored;

DE ZQ 4 £ QXSS Kol 2o (2 FR0| RPStE RE ZAS EEH LU
Al GRS 2het, 8|0 HAAHO0| SEE D o2 et QIAS0| eHESHA| 3l S5 7|
I SHEE 2

4 respond to observations during the cleaning of damage to the ship’s AFS or changes
in fouling that were not identified in prior inspections and/or reports;
detol A AR thet &dE RO MAste Al 2HEE AMe E= O|™ AAFD
o /Ee 2EOMOM 2elE K| b2 A FEAY S Hatof thettf S;

5 address equipment malfunctions and implement emergency shutdowns, including
measures to prevent or mitigate any unintended release of waste substances; and
DE SRS RN YES UAISHAHLL 2tet5t| ?leh +HE &5t FH| 7

s HY X E F5; 28l

.6 any other factor that could delay the completion of cleaning or the ship’s departure.
Yoo gtr i Muto] F52 XE 4 s JIEF 291,

2.5 The underwater cleaning route should be well-planned to avoid losing orientation underwater and
take into consideration as a minimum: water visibility, current, tidal variations, weather conditions,
simultaneous operations (e.g. bunkering, ballasting/deballasting, movement of cranes), obstructions at the
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quay such as fenders, mooring dolphins, other ships at the location, pinch points and location of surface
support (e.g. for diver's emergency evacuation);

TEHLEEC 30N TS YA AT & A =25 0{0F 5t X 2B CHE AtE
TS0M THAAHE, 27, T4 Het, 7[dx2d, SAI LA, EHE, et /o Lt
S), Y, A sH, FHO COHE de, E5 79 E 235 A& 200, ol H el H| &
FFOAM Zol =;

2.6 Cameras used for video and photographs during cleaning and inspections should be able to obtain
high-definition colour digital images of the relevant process while underwater (i.e. at least 1280 x 720 pixels),
and to time- and date-stamp images or capture this information in the digital file. Ship specific markings (e.g.
draft mark) should be included in photos and videos to identify the ship and area. Videos should be taken at
a slow enough pace to ensure blurring does not occur.

HA U A SO ABEE SYL U AT F

= et 7t 2te S0l & A2
o ZHe{ C|X|E O|O|X|(F, & A 1280 x 720 ZAHYE A

k=)

=

7 U= A0[0{0F 5t, B X|E uhedof
Hi O

H
oA
10
=

o
A

g
=
=

— 0

Al ZE SR
YGEE J|=5t= o|0| Kot £= XY + Ao{oF et e S BEA(O, E+ H)= W8 & FHS =2l5t
7] floll Al & SEJ0| Z2E[00F et SE Y2 SHAK RS 2o HOo|AZE MM s| EFE0{0F gt

Ct.
Inspection ZAf

2.7 Prior to cleaning any surface of the ship, a pre-cleaning inspection of the areas to be cleaned should
be conducted by the service provider to verify the condition of the hull and identify any additional areas to be
avoided. Alternatively, the service provider should review the report of a recent post-cleaning inspection (or
the report of a recent inspection in line with paragraph 7.5 or 8.2 of the 2023 Biofouling Guidelines) that is
equivalent to a pre-cleaning inspection.

Aol 2 WO A [, 22 7] AL MA 9 HEfE 4S5t lslof 5t 2= F7F 419
= A5 R ME|AF A EH A FH AN HALS & 5104 0F St CHA| A2 =2 MH[AY X = H A
JAtRt SS¢et 2 AFF AALl E0M(EE 2023 MM EEEE XEM H7.568 E= H7.280 [HE
Z 2 AAF EDM)E A ESHOFBHCY

Bl

2.8 The service provider should ensure that the condition of the coating is acceptable for cleaning, so as
to mitigate the risk of coating damage and the release of coating substances at the location of cleaning. Areas
found to have a fouling rating greater than 1 should not be cleaned without capture (excepts as described in
paragraph 1.2.2). The plan should be amended accordingly based on the result of the inspection.

ME|AHA= 2 &4 foidat dadao 2 2o &S 2etsty| /i ZEel HEj7t
Has5h|0 S2EE 280 oF oot WA FAME S2 120 =/ &l #9992 A0l A8 St M
= QtEICHAM4.1.2.280| 4B = E2= M) A 20| 24510 A &= 436l oF Btrt.

29 Biofouling and coating substances should not be dislodged from ship surfaces during inspections.
A FEEE R 2 SHO| HAlste S8 EHOAM B ™H M = QHelTt,

2.10 The pre-cleaning inspection should include appropriately angled photographs and/or videos that
clearly depict biofouling and the condition of the coating in the entirety of the area to be cleaned. In order for
the fouling rating and the condition of the coating to be determined, sufficient lighting and footage quality
should be provided, as well as a clear size reference scale.

AE HAZANS Hag HA T MASAME U TYNHES S HoIFE HBE 25
T U DY HEHE SHolsty| AshA, BEE WDt

2.11  With the approval of the relevant authority, the pre-cleaning inspection may be carried out
simultaneously with the cleaning operation (by the diver performing the cleaning, an operator assessing live
video, or automatically by the IWCS). In such cases:



B SOIT} RSO, AFH A ZAHE FAXUT SA0) 28D 25 UCHHAS 283
£ Chold, 2to| =2 SYAS BItSHs MUK EE XS S SHANH(O) QA SA 4B £ US). 0l
Z 20l = CHS T 20| 3 OF BLk:

N the ship and service provider should coordinate and take care to ensure that there are no
safety risks associated with a simultaneous inspection and cleaning (e.g. surface structure
of the hull, open gratings, presence of special attachments such as fishing nets);

ME A MH[ AKX = AR HAS SAIO| 5= 20| 23S HE (0| Qs
g+ A-S g=otal Foloof ehop(of, Mol BRH AL, 7 Y= Fa, o #€2

o o F);

_|

=
g5

Mo

2 the inspection should be conducted systematically, having regard to its orientation and
position on the ship;
AAts Ao Hek /X & 1S HA X 22 2 50 OF B,

3 the inspection should be of sufficient quality to document the condition of all surfaces prior to
their cleaning;
AAle 257 © 2= #HO| HEf & A 3tsH7|0| 5= 5H0{OF Sty
4 the inspection should be closely monitored, and effective procedures should be in place to
ensure that the cleaning operation is immediately and safely suspended whenever warranted
during the inspection;
AAte JUSHA ZLIEHE0{0F stXl, 22M 0l HXt= HA Yol A SQ
4 UAEE ZZHoR oS BXIHE 4 UES 8jof BiCt

5 in the case of cleaning without capture:
TE S A e Ao A

A recent inspection reports and/or the BFMP and BFRB of the ship should establish,
to the satisfaction of the relevant authority, that the areas to be cleaned are expected
to have a fouling rating less than 2 (except as described in paragraph 4.1.2.2); and
dErol 2 Z2EAF 20 de[d/Es MH RS HEA =M & 227 SR = 2
B g=0| PESHE S HAE Po0| HARPAME RRSZ 2RO IS 2oR &
O A0 e(M4.1.2.280 4B = A2 H<l), 22[11

2 if any macrofouling is found to be present, then cleaning operations in those area
should be suspended until a separate inspection can be completed.
Y RAUS0| U A2, sl THM HAXQYR HE HAL 22E 4 S

wj 7tX| S X| =01 0F SHCt.

2.12 In some cases, very low underwater visibility (or other conditions, such as short distances between
ship and sediment, or when the deepest point of the hull is in the fluid mud) limits the ability of the service
provider to distinguish between fouling ratings, to identify damaged coatings, or to adequately visualize and
record the hull condition and plan the cleaning. As cleaning without an adequate pre-inspection should not
be performed, alternatives may include:

LT FR0AM, 0 #H2 +F MOk (£
Ol fluid mudofl U= M 22 OHE =)= A FEE =2
Hub A e S HESHA 7HA S5t 7| F5tl A4S A
ot At A A0 A= SHA| HOoF SHE 2, T o2 ChE 2t ZCk:

o rir
>
ak
X
m
1A
Mo
Rl
o
M
i)
N
B
M
=
rx
i
10
d
0

N
> T10

N relying upon the report of a recent post-cleaning inspection (or the report of a recent
inspection in line with paragraph 7.5 or 8.2 of the 2023 Biofouling Guidelines);
E 2 AMRYHLAAAEINM (E= 2023 A F2Y = K& M7.58 = A 8.280] ot
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rn

2|2 HA DM 2 EE %

2 conducting a non-visual inspection using a suitable alternative technology (i.e. one validated
to provide a representative assessment of the fouling rating and coating condition of the
areas to be cleaned);

HETHUA Jls2 A 8+01 HIAZH A E s A(5
]

= -
HEANMS RASTE U DY NS OE B Qs a5

3 conducting the inspection at a more favourable location; or
o Z22 Z20M dASE s A B

4 rescheduling the inspection to a different time (e.g. later tide, next day, next trip).
CHE A2 2 AAEE S =8 € A, ths =24, ths g, ts ).

2.13 All relevant regulations and requirements in relation to underwater work should be strictly adhered to.
4~ Hojo| WRE DS B HE U LFAES Ao matof sict.

2.14 The service provider should not clean any area if it suspects that the type or coverage of biofouling
on that area is outside the capability of its IWCS.
MH[ AP A= MEto| MM FAUZC SF = =7t 35 L2FH|9

— = 1

E o HEl= 2, o 9 HASHK| BOtOF BHLY,

74 O

be 3 O U= A2

fol
riol
rr

Pre-cleaning Checks A& 4 &Z

2.15 Functional checks, pre-dive checks of the cleaning and capture system plus the associated ancillary
equipment should be conducted by the service provider before the planned operation. An approved pre-dive
checklist developed by the service provider should be used and cross checked with the record of any defects
and recent repairs.

MHIAREAE 715 B4, 84 & Z8 AL 02|00 43 745 YH| S Al & g4 Al=E &
o Mof| A SHOF SHCt MH| AAXIF e SQIE 2 A & HHES AISoliof ol 2= 28 & 22

el 7|55 A wxt HHslof ety

2.16 The condition of the equipment should be verified and corrected by the service provider if required,
so as to minimize coating wear or the risk of coating damage (e.g rough edges on wheels or other parts of
the equipment that touches the ship's coating during cleaning).

Yoot Z2, RYQY N2 £ TE &4 9IS F 251517 a0, B4 A Mete| IO 22 4
A= FH[f HIF 2 717<| JHERE B T E F2) MH| 2 X = FH|Q HEf S =I5t wFsHofF St

AN
2.17 Recording equipment such as video cameras should be function tested by the operator, including the
media where the recording will be stored.

S 7tHEtet 22 7|5 YHl= 7|52 MY DU E Z8ste] Y Aof 2fsl 2355 Al= sl of
StC.
2.18 Immediately prior to beginning any cleaning, the ship representative and cleaning service provider
should coordinate and deconflict any operations as necessary to ensure timely completion of cleaning. Points
of contact, emergency protocols and pre-arranged conditions requiring the shutdown of operations should be
reviewed prior to commencement of cleaning.

DEXMAE AESH| ZE| MEFCH EXF L AAMH|AYR=E HAAS
m| s Of Bt 2R, Hl4 TR E 2 Y Ao X It LR AH

H2
==
A FCF.

ZH3}oIN FSS
AEof 4 Eslfof

mo rin
o 1A
|'O|l ”.||

2.19 Lock-out and tag-out procedures should be conducted in accordance with both the ship’s safety
procedures and the safety requirements of the service provider. The diver and/or dive supervisor, if present,
should witness the locking and tagging of equipment prior to entering the water.
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Mutel QIEAL Y MHIAGRLS] OFF RTAS RE0| MR XS SX| ¥ MY X EX| HAE
Ao} BT Col 12| 1/EE &4 ZSR0| YTk, 0|52 S0 S0{7}7| H7HX| FH|7F HRH D EX
7k 519 X Y5 5t0{ot BiCt,

2.20 For cleaning that extends over more than one day, operations coordination as outlined in this section
should be conducted each day before the start of cleaning.
StF & Ziloh= 40 tistod, o MEo M dF o whef 45 Al &S| "ol 2F D XRE &Y

%72 8| Of Bt

3 Conducting In-Water Cleaning $Z34 A

3.1 Cleaning should be conducted in accordance with local regulations and requirements, and with the
approval of the relevant authority, if applicable.
HAE XY BY Y TR0 Tat S E0{0f 5t i HEl = Z2 BBYTO| 52 &otof

rok

FC}.

3.2 During the implementation of the cleaning plan, the service provider should actively monitor all
aspects of the cleaning operation, continuously evaluate the operational location, and maintain situational
awareness with respect to environmental conditions and nearby operations. This will maximize cleaning
efficacy and minimize: the risk to any in-water personnel, the risk of coating damage and the risk of
unintended release of waste material into the aquatic environment.

HAaA 2o ol S MH|AYA=E HAXNYe 2= Yo A3H2E 2LHSHL, X SH 2 X

— - y | - 1
YL E EItoH, 2t = I A Q120 2 =l & QX & X £l of et 0| = M & 5 HE (0 3t5t
130 A= = oigt o, 2 &9 flld H +FHE2E U FM4SH WE 2ol
g2 2 aste AolTt
3.3 This monitoring should at least:
Ol RUHZE 2 Z[a et Th=1}t Z0}0F Bt
N establish that safe conditions for cleaning are present, including:
A4S et o XU M E[ A A0{0F 5tH, s S E Eolf OF Bt
A suitable visibility and environmental conditions (e.g. weather, waves, and currents);
Hetet JhAE 3 2 AR, 71, T B R R);
2 enough clearance to clean the side of the ship (e.g. quay side clearance, fenders,

barge operations);
Mot 2eig Yooy st B2 A0, RF SH Fa|, YA, HiX| &),

3 enough under-keel clearance throughout the operation (taking into consideration the
expected rise and fall of tide and change in the draft of the ship); and

A ste S0t 28 82012 2+ (O 45l BrA el ZHE T2l T MUt B4
38 1d;
4 that potential movements of other ships will not affect the cleaning operation.
CHE Mefo] A&l 0| 50| MAXNY0| dets X $== &; d2[id
2 ensure the normal functioning of the IWCS (e.g. suction pressure, flow rate, filters and

discharge water, capture process, separation and treatment unit, influent and effluent water);
TSELYH Y A 2YOl, S, 75 EH A ME &, 2H 3, 22l H XME F
A, 24 L&),
3 track progress in the sequence of cleaning, noting any areas of concern identified during
11



cleaning and deviations from planned procedures; and
LB 4 58 FH, Fascie e AEE fHAES ZE 7S H A== EA0M H
Ot At S0 thet SX;

4 assess and record the cleaning itself using live video, with a view to documenting it and
identifying new areas to be avoided, such as by:

HAE =Metstll 2|msiof st ME2 TS AE5H| ?dl dAZE 3H s AFESHY
A XA E Eotstl 71 =, 0| = Ch=2t Z0t0F 8t
A identifying any discrepancies between the records on the ship and the actual

condition of underwater hull or niche areas of the ship;
Muro| 7| Eup MEtol 50 U= MA £= SMALE AN AEH ALO[OA 2=

T = Sk
SR

2 identifying instances of AFS or coating damage, including establishing if the
cleaning should proceed; and
a7t HYE0f0F sHs K| S Eolste S ZEBI0 YA AR EE BY &4 Af
o AE,; d2(1

3 ensuring that only areas or zones with a fouling rating less than 2 are cleaned, in

the case of cleaning without capture (except as described in paragraph 1.2.2).
EFQ0l A4S ot AP MA RSO 25 ST 220 &2 THO|L FH 0

UAsE 2T AMN1.2.20] 2E = Ht= A <)

3.4 The service provider should post appropriate signage, maintain communication with the ship, port and
other relevant authorities throughout the cleaning operation and comply with any instructions in accordance
with operational protocols specific to the ship and the port. The service provider should maintain
communication with the ship and divers during any diving operations.

MH|AYALE YA S ot S, & del J|Et 23 I=1 §Eet s & F0{0F 5tH,
StE 7Aloliof ot Mder 2 RO Fet HY Z2ES0| ME ZE YHS =0l OF et MH[AYAL
= ZE & AYE ot st e & CHo[Het S-S 7 Al OF ekC,

3.5 The service provider should exercise due diligence and care in operating the IWCS and related
equipment to avoid environmental risks, and in order to avoid any impact to areas not being cleaned, including
proper handling of hoses and cleaning units. This includes minimizing the risk of loss of waste substances
when cleaning with capture in complex areas, e.g. in the vicinity of bends, turns, etc.

MEIAIRHE 27 9314 S YRI5t 32 U HATHO| e 522 EE0| YAEK Qe 7
0| WS OIRX YES SFYATH| U V2 FH|S HSE 1 T2 7| 20{0F FITH 0| = BT 1
(O, 22 R, 250| 59| Q)N EHSHE HAE B 1), LABY| 240 Cf 3 A4S F 235+ X

3.6 The service provider should implement plans to stop operations if unexpected conditions occur (see
paragraph 2.4.3).
MH[AHXt= Of &5HA] Rt &f

—

Qo

O] Bt B A S SXISH| ?Iet A= S Ol Al OF BHCH(H|2.3.4

3.7 The service provider should notify the ship and the relevant authority of any deviations from the plan.
ME|AY A= MEHi 231 Z=0A A=A 2ot 2= A S Y OF Btof

4 Post-Cleaning Activities &4 ¥ ZTX|

Inspection ZAf

4.1 A post-cleaning inspection should be conducted by the service provider to document the outcome of
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cleaning. The post-cleaning inspection may be carried out simultaneously with the cleaning operation (by the
diver performing the cleaning, an operator assessing live video, or automatically by the IWCS). If a
simultaneous post-cleaning inspection cannot be achieved, then the service provider should conduct a post-
cleaning inspection after the cleaning activity is completed.

Mo AWS ML) A MEIARITL B4 F HAE $HEH0{0F SITL AFHAHAE HAK
AT SAO SHE +E UCHFAS +BH= ColH, 21012 SYLES HIIots B}, £2 2EYLE
B0 O3 RHSOR AHE 4 US). AFHAHAE SA0| B 4+ 9l Z?, MHIAATE NFHAAMNES
HAHE0| AEE F SO} BT

4.2 The inspection should include appropriately angled photographs and/or videos that clearly depict any
remaining biofouling and the condition of the coating in the entirety of the cleaned area, for the purpose of
collecting and retaining evidence of the cleaning activity, the condition of ship surfaces, and demonstrating
that effective removal of biofouling has taken place. In order for the cleanliness of the surface and the
condition of the coating to be determined, sufficient lighting and footage quality should be provided, as well
as a clear size reference scale.

-

ZAHS FA 1o MAO| BE Hot Y MAPAME U DE HEHE BB 2ABHE HE 6
2tz AFE D2 s SHAS TEtE0F5t1, 0l HABSO| Met EHO| MEf o} MA| RAMS 0| &1}
MOl AT NHEINSS US3He HAHE 578 £75tD 2H51I| 98t SHO|Ch oI5 0} 5t 2
of B U MEHE YA I S5, S26t 2T BW0| 22 SYA KRR S 0{0f 52 37
2 YA HXE 4 Us AHYO| M BE 0fof Bict

4.3 In some cases, very low underwater visibility (or other conditions, such as short distances between
ship and sediment, or when the deepest point of the hull is in the fluid mud) limits the ability of the service
provider to adequately visualize and document the post-cleaning condition of the ship. In such cases,
alternatives (which should be noted in the BFRB) may include:

YT E2, P 2 o3 7HA-EOo[(M 2t E[A = ALO| A2 7F o 2 &AL M 2re| Jha <

N
rlo
Dal
ikl

Ol 2= ¥of A= Wt &2 7IEF =2d) ME[ LAY X Mo A2 HAYE E HESHH 2631 2M 3t
St7| st= Ol Mgtetot. Jd2jet 22, tHA YoM A F2d S 227 S50 7S5 0{oF e)ofl= thE0l s E
&t 4 9}
= T M -

N conducting a non-visual inspection using a suitable alternative technology (i.e. one validated
to provide a representative assessment of the fouling rating and coating condition of the
areas to be cleaned);

HAETHUA Z7|sS 01835 HIAZE HA +&(F, @2E0{0F ot FH UAF
AdE Fase d Y HdHEHREH S E Eote o+ U= nEetE 7s),
2 conducting the inspection at a more favourable location; or
o dASH | £2 ZA20M HALE o8 £
3 rescheduling the inspection to a different time (e.g. later tide, next day, next trip).

CHE AlZHoll AALE st 8 9 ZH(©O, CtE =M, g 4, O3 718)
Ship Operations #7158} X2/ xf

4.4 Post-cleaning communication between the service provider and the ship should confirm that the
planned procedures for concluding the cleaning have been completed and that the ship's equipment and
machinery can be reinstated to normal operational status.

HAE £ty At ASE AL @REUD, Mute] Hu| Y

7
(=} = T
SEE + USS =Heot| ?lsl MH[AY A HEALO] A & A5 S Soll Zeldl of e,

[0

4.5 At least the following should be checked and confirmed before locked out or tagged out systems are
released and the ship subsequently returns to normal operations:
ML Bts A E= 28 SA HEX £ A5t &of| 2 4e ChZe AHeSS H45ta =elst

13



Mere MAEQI 2T O 2 S0pIto} BiLk:

o

A all underwater gratings have been safely restored to their original state;
2E +50 A YAS0| AN YE 2 HW 1A S =010k B,

2 all personnel are out of the water; and
2E OIS0l 2 Yoz Ligtg; J28l1

3 all relevant equipment has been removed from the water.
2= E JHEE2 S0 HUAS.

Cleaning Equipment &/ ZtH/

4.6 The IWCS and associated cleaning equipment (including hoses, separation and treatment units)

should be checked, cleaned and properly stored to avoid the risk of returning residual waste substances into

the aquatic environment.
SEBHOR TF RAUSHO|

c
A, 22 U HEl Y TehE M, B4 U MY
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5 Record-Keeping and Reporting 7| 5§ X L 211
Reporting 27

5.1 The service provider should prepare a biofouling cleaning report and provide it to the ship in line with
paragraph 9.13 and appendix 2 of the 2023 Biofouing Guidelines. In line with the introduction to table 4 of
appendix 2 of the 2023 Biofouling Guidelines, that table should form a part of the cleaning report, if applicable.
The items relevant to paragraph 4.4.6 should be noted in the report.

MH|AY A= MM EEME 2 0ME EH|5t1 2023 MA 2EME &2 H9.138 & F5M 20
[efA] 420l A Sofl OF SHCt 2023 M A F&d = A H| F5M 20| U= H42| MEO HefM O] E=HE
JtsstiH §A2 Mol AR 2 A6l OF Lt X4.4.6240] &S E =2 2 0MO| 20 =0 OF BHCt.

5.2 If the cleaning activity did not cover the entire planned area or areas, the report should indicate where
the cleaning started, where it stopped and why it was not completed. This documentation should be
sufficiently detailed to enable another service provider to continue the cleaning. Any areas avoided within the
overall areas being cleaned (e.g. owing to the condition of coatings) should also be identified in the report.
A&sh®MA Lo Ee FMA THS MASIK| R AR, HATAINE HA EXE B Y AESK

X T O|RE EUAMO| 7| A5 OF STt CHE MH|AKGXII HAE HAE6IH & 4+ UAEE SE5| SMsH &
]

AlH 3l OF BHC.

Record-Keeping 7/= 24/

5.3 The service provider should maintain appropriate records for at least two years after a cleaning and
make them available for official inspection by relevant authorities as appropriate, including at least:
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N records of operational coordination between stakeholders (e.g. cleaning request, contract,
cleaning plan, written records associated with the cleaning process, post-cleaning inspection
results and any cleaning report);
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2 recorded video and photographs from the pre-cleaning inspection, cleaning process and
post-cleaning inspection of sufficient quality to identify the fouling rating and any damage or
deterioration of coatings, individually labelled to indicate the ship name, date and area of the
ship shown in the image; and
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3 documentation associated with disposal of waste substances in accordance with all local
regulations and requirements.
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54 The ship should make appropriate entries in its BFRB in line with Appendix 4 of this BFMP, including
retaining references to any supporting evidence/reports of the cleaning (e.g. report from supplier,
photographs/videos and/or receipts).

e 2 = A FARd S A =M e FE5XM 400 TEt MAFEY S22 S50 HE5HA 7|
= oflOF 5t1, 7| SAIE = HASIUEE & &+ Us BZ SH/ELIME HEE =XI6H0F K, &Rt
2AIM, AP&'/%%‘ o de|/E=E EB)

55 Full inspection reports with photos and separate video files should be stored on board the ship or by
the ship owner or ship operator until a new hull coating is applied.
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