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BIOFOULING INVASIONS IN NEW ZEALAND

288 non-indigenous species, 390 including
cryptogenic species
* 50% could only have been introduced
through biofouling
e 28% could have been ballast or biofouling
e 4% could only have been ballast water

e 9% ‘other’ — aquaculture etc.
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1 INTRODUCTION

2 DEFINITIONS

3 APPLICATION

4 OBJECTIVES

5 BIOFOULING MANAGEMENT PLAN AND RECORD BOOK
Biofouling Management Plan
Biofouling Record Book

6 ANTI-FOULING SYSTEM INSTALLATION AND MAINTENANCE
Choosing the anti-fouling system
Installing, re-installing, or repairing the anti-fouling system
Procedures for ship maintenance and recycling facilities

7 IN-WATER INSPECTION, CLEANING AND MAINTENANCE
In-water inspection of ships
In-water cleaning and maintenance

8 DESIGN AND CONSTRUCTION

9 DISSEMINATION OF INFORMATION

10 TRAINING AND EDUCATION

11 OTHER MEASURES

12 FUTURE WORK
Research needs
Independent information needs

APPENDIX 1 BIOFOULING MANAGEMENT PLAN AND RECORD BOOK - Format and content of Biofouling
Management Plan
APPENDIX 2 BIOFOULING MANAGEMENT PLAN AND RECORD BOOK - Biofouling Record Book Form
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4 OBJECTIVES

4.1 The objectives of these Guidelines are to provide practical guidance to States, ship masters,
operators and owners, shipbuilders, ship repair, dry-docking and recycling facilities, ship
cleaning and maintenance operators, ship designers, classification societies, anti-fouling
paint manufacturers and suppliers and any other interested parties, on measures to
minimize the risk of transferring invasive aquatic species from ships' biofouling. It is
important that biofouling management procedures be effective as well as environmentally
safe, practical, designed to minimize costs and delays to the ship, and based upon these
Guidelines whenever possible.

4.2 To minimize the transfer of invasive aquatic species, a ship should implement biofouling
management practices, including the use of anti-fouling systems and other operational
management practices to reduce the development of biofouling. The intent of such
practices is to keep the ship's submerged surfaces, and internal seawater cooling systems,
as free of biofouling as practical. A ship following this guidance and minimizing
macrofouling would have a reduced potential for transferring invasive aquatic species via
biofouling.

4.3 The management measures outlined within these Guidelines are intended to complement
current maintenance practices carried out within the industry.

SRFZITTIREGEKAINR OV FIUTEEH THREL TS, ERAMNGEETINLDED
fiZIZMicrofoulingt & & THEWI{F3& (biofouling) LWL EAY B I,
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4 OBJECTIVES D=
4.2 To minimize the transfer of invasive aquatic species, a ship should
implement biofouling management practices, including the use of anti-
fouling systems and other operational management practices to reduce the
development of biofouling. The intent of such practices is to keep the ship's
submerged surfaces, and internal seawater cooling systems, as free of
biofouling as practical.
“SERMEEF TIN5 D ERRLIZMicrofoulingd & & TEWIfT7& (biofouling) LWL\ ZEMT—IL
THY. EEMNHBEIFEYrENEA >T=(macrofoulingD R EIZEY I RO E AT B E(XER

i0)o NTAMKDIGE L, ZTIZD-2EEE LT (ENDEKIEH =Y DEYE KR H DU ILHAEEA
EUAFNTHY., EEOmanagementlTEWVNTIDEEXBR I EHIENKDONDS,

COERIEESEDEBRICEVTEERICEE, EHNICLIFAA—RLELEYITOYRIEAMELTIZ
FTHEVVODEEMNLITMA—REEMICRZEN. NSRAMKEBREZFHNDEE. COBRIED=H
[2ZREARNEIZATILAHAREELGES>TEY, NIBEEDRAFEE . X RKZED-HDtest
facilityLPSCIZH 1+ 3 E B HIZHB VN TRELBELE->TNS,

OPRFELTIE. CDobjectlZIE S L EENHREYIBRILRITIRETIILRNEEZA TS, £
f=. BB ZEF DefficacyiRERIZH (T HEE LT Dobject& (FUIVBEL TE R HRE,
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3 APPLICATION

3.1 The Guidelines are intended to provide useful recommendations on general measures
to minimize the risks associated with biofouling for all types of ships and are directed
to States, shipmasters, operators and owners, shipbuilders, ship cleaning and
maintenance operators, port authorities, ship repair, dry-docking and recycling
facilities, ship designers, classification societies, anti-fouling paint manufacturers and
suppliers and any other interested parties. A State should determine the extent that
the Guidelines are applied within that particular State.

3.2 A separate guidance document, based on these Guidelines, provides advice relevant to
owners and/or operators of recreational craft less than 24 metres in length, using
terminology appropriate for that sector.

3.3 States should inform the Organization of any relevant biofouling regulations,
management requirements or restrictions they are applying to international shipping.

HRIZ. MAFREBCEBRF YV IHLIVIEEBEBADTLNSIEIZEE
TEALENGHD FICERHAIVIERIZLI > TRETIEHRFE LY
EYMREDMIBICONWTIESRETELGTERAVREENIZE DR
WBEEZLND,
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2 DEFINITIONS (3x#%)
2.1 For the purposes of these Guidelines, the following definitions apply:

Biofouling means the accumulation of aguatic organisms such as micro-organisms,
plants, and animals on surfaces and structures immersed in or exposed to the
aquatic environment. Biofouling can include microfouling and macrofouling (see
below).

Macrofouling means large, distinct multicellular organisms visible to the human eye
such as barnacles, tubeworms, or fronds of algae.

Microfouling means microscopic organisms including bacteria and diatoms and the
slimy substances that they produce. Biofouling comprised of only microfouling is
commonly referred to as a slime layer.

IAOAT7A) T ERIAT7II T DEEDEWVEE, BAREIZTA/0T7
YOG REITTHNIE, FRTESEERLE=NBHONEI o=, IBEDEEELT,
VYAV RTHAINECHER THAID ., HEEHEITTIAI0770U T DA
BEINZ AL CEEFRETH I EEZBND,

28




i o —

. RKBEOHME

2. MAEMEEYOREDLEMN

3. IMOIZHEITHERDELE

4. IMODIRZUA)—HARSALU DBRE

h. K P iERROEDIFZN
—>HAR A TOEDIFR N H AN
R &S YUY

6 =&

/. AFSZEERATABRDIRIDEZTS
(LB R D)

8. AFSZERIHEDIVRIDEZA
(EYFE A RY)

29

e
KEFEROEYKRL

Basic principle for IWC in finalized draft

Despite the use of effective anti-fouling systems and
operational practices, undesirable amounts of biofouling
may still accumulate during the intended lifetime of the
anti-fouling system. To maintain a ship as free of
biofouling as practical, it may be advisable for the ship to
undertake in-water inspection, cleaning and maintenance.

MADNFTERIZHAHAFCS(FHFER)ZEALTEHIBIFLL
FEETEINDAERRDREZ" as free of biofouling as
practical” &9 B1=0IZIE. IWCEEOT-1EBEEZ T A L5
g2 bl
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Basic principle for IWC in finalized draft

In-water cleaning can be an important part of biofouling management. In-
water cleaning can also introduce different degrees of environmental risk,
depending on the nature of biofouling (i.e. microfouling versus
macrofouling), the amount of anti-fouling coating system residue released
and the biocidal content of the anti-fouling coating system.(para 7.5)

Where available, appropriate technology should be used to minimize the
release of both anti-fouling coating or paint debris, and viable adult,
juvenile, or reproductive stages of macrofouling organisms. The collected
material should be disposed of in a manner which does not pose a risk to
the aquatic environment. (para 7.7)

EE2HEEURBARIZAIBRENZLOD . IWCHOERRF. DRIBEL-ZHFIZE
FENDRGHEIZEIDIEFHIRIE QRIBLI-EMRIZIDEMBAVRID
EMAEZ LN, EEAIREGELZTIEIINODERFBELUVEY FZREUILER
BHRADBEZER/IMET H2REELESNTVS,
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e wiiole view Al Adtia Shiever Dimension: 2,300mm long x 1,800mm

The brush for dissipation prevention of the wide x 400mm thick, Weight: about 800 kg
removed substances at the lower part

The green capture mesh bag at the right
hand.

@Its function is superior due to the thin thickness (height) = One diver can handle.

@ Selection of brushes are feasible depending on the bio-fouling status — Any
organism can be removed with the least effect on the AFCS surface.
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Operational
7 The outlet for
handle
removed substances
—  Attachment of

\ captured mesh bags

A film to prevent A pump to capture
release of

removed
substances is built

in.
/ A driving wheel for

transportation

removed deblis

WEHBSIET— F

A suction inlet of
the removed
s A— kepe am  SUDSIRREES- ers wmsmm 33

BEUREEFEIWC TS DR

It is feasible to select a brush out of 3 kinds
depending on the species — It can cope with any
bio-fouling. — A damage on AFCS is controlled.

(1)Nylon brush: Micro-fouling

(2)Wire brush: slightly Macro-fouling.
(3)Kashime brush: heavily Macro-fouling
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Focus on the inner
mesh .

Focus on the mesh at Focus on the outer
the attachment. mesh

The capture mesh bag has a double structure which outer
mesh, when inflated by the pressure, squeezes the mesh

opening.
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EYEREZRLETLGE) D2
DIZKAIEN S, MDD 5 R
[ZXLTIE. EDEBIDT =8
[ZAFCS (Anti-Fouling
Coating System) &EFE(EN D
BT (Br5 Z# DRI
FInd)MNALLGN TS,
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MRS Dt EMIERTELTRLEREENEL HOUR
MHERINTLDLDIE, EYDNEZHLTEINRZET S
tFMEZEA. BECHEBEOHEZEMDOERATH S, IG5
ZROERIT. FERD THAIEFYEZEHAT 5=, £H
BRICEVWTIEZEMAIREY R BIZTRBEELGEICEDR
FERRADZENEICRIESNDG, COEH . EENGIRIE)
AVFHEARFEBFRICEWLTHEIZIThNTLNVS,

ARETIE, OFEBLED BHITHERAINSBEEZERMDIEE
ME DAL . QEHMEAITERAIN ., MGPS DRV LGEER
M ChHHIBKEREEDFERIZKIERIELEYDHRE., BDIWC
DEEICE>TELSREDKEBDIREEYIZx T HILENIREE
YRIIZDWNTEHfiZE 1T o 1=,
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ZIKEHEI BITHRE R VM. BRI d&abff"(ﬁ%bbhfbéi&’(dﬁé
PEC(Predicted Environmental Concentration) &, HEMHT—2 R U7 A AU ME
#KLYE H LT-PNEC (Predicted No Effect Concentration) 0 tt# (PEC/PNEC) (&
YEHELT=, T4 5. PECIE. MAM (Marine Antifoulant Model)-PEC ET )L
version 2.5({EEYBEDRIEF TOEHZIIaL—2a 0T HHEET L) ITKYHE

ELT-.

[ IRIRh O 8 ] [( q'liG).‘#TJ

(FRIREHIRE; PEC) T B S 2 52 EEPNEC
I

v
AES L || PBT FOT DL
BN fERE Emission Scenario GSATYT ED L
HENMRERE :ET)lz;%Z-%‘G)t’mIEE@ (B I=RET &N TNB)
SEREH g H v
T ABmBERES i
s g SHERONRHEENS
/I Eht | FHRAVMRRERE
' N
MAM-PECET /L
BHi{EIN =3 RTIEIGIZ K BiEK
REEAMREEELIzO/—
AVRETIL
PECORE PNECORE
(CHIFEBH/E, SRATLZE, BHEEZEIC (CNIEMBE S LIZE )
§+§é:~h%)) ‘é‘ﬁﬁ'ﬁ*&@‘%%@%ﬁ?

PEC/PNECLLZE 5E
(IUTHELRE)

45

——

AFSZEER I HFEDV R DZEZ 5 (ILFRI)RY)

R DFERICKIIREYRVEHE T, XELEASN TS B O HE
DG EZEHTDEEYMETHSABNE) FAY . HE)FA ., £, 28
MEFMOFRELI-. BEIFIVAIE. T —23FICLDETILEZETD
BEHMAREREZELEL. XIS ICL21L2YWE DA HZEE (leaching
rate) EDRITEIZKDBHE (g/day) #AUV =, CCTORHEEXZ I
Z2BI(OFVEOHDE)THAZLIZIEBEBESINT=LY,
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AREFMICHE T, BECHERDHFEFDOFEAIZKSPEC/PNECHILL EDFERT
HOIEEYME RV FUFITH LT, BIRICEVWTIREVRINELIZHF R TELLY
[FERENWEFERT AEITITFENDETH S, RFHETIE. REV TV DHRESE
HAOPECRUPNECOEHIZENTHA T —ANFONEMN DT/ A\TA—R(ZDIVT
(F. T—RAMr—REFRFELIZ=OICURIZEBREFEHEL TS ATEEED H D, DT,
KU EEE D=2 &, WHIZLESD (emission scenario decampments) D g &,
TORREZAVEERGREVRA VMO EENLEEND,

B2, ZLORABEKXDFL—F
VREMENFET DEKF
[CEVWTIE. EERMETHD
SERINZRDEEMEIIILFR

BEMNEIELTOSATEEMEN ELY,

F-. FIATE A REFET—

Aty ROoNBIEE . BEH
HTCRELTERAA MR ZE
FAL=EEMmZEERL TS,
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HEEYRERMTTHAIWC (X, BRTIE—EBOMMBICENTHEFORER LD EHMNTE
BN TS, RFEIZEWLTIE, BRIZCEWLWTESMVRMAL B/2 EDIWC ZEoh-#ET
EhEL . IWC EheRF(IZIImacro biofolulingD{TEMNTEEGIKETHLIERELTREV T VA E
BEL, 3512, HIKTOIWC EfEFIZEWWTIE, BEREISEEMEDZHBHLIE
THY. BHOBRBFLLBRLTERTOEFEMEDEREFENDLEIMKETH S EERE L TERE
Z1To1=, IWCEREFFERMNODBEDEETDPECIZE T HIWCERDF S EIL., {LEME
DBHREITIKFEL. RANEHENDHI67%. x/NMIFERILIAE LA TI~5%THof-, LFE
EAENT—RIZDONTH, BIBURIAELICHBTELRNEEREVWEFERT A ECIETTE
NILETHD, RICERFICLSIZEEROEREERT S EMNTEETHNIE. IWC EREIZK
BEDBEDARRICHTHIRVFARABETEALEFUAZEALESSICELNTH, 2
BARELGELANIILETEBINDGEEZOND, SHIZ, FFRMIZIWC THERATZISVERRT S
CEITERY IWCEEICHEWTRIBI S A ZEERDEL, ZCITEFNALEYMEDOHHE EZFHIRE
IEBIENTERLEEZLNS,
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AFSZEERTAEDIRIDEZH(EFRI) RD)

BITHRICEWTIWCHAREIYIEHE TTONAEEZEEL TRV ZITo1=,
RIC,FEFTVATIE EYDAFEDREREITHEST . EMMA2E/FEDIWCERIET LIS
Bl FEITBEQFREMHBENPFINGN O, VINGT SO OERIFTES. —A H
=Y D E (FHREEITE R DESHNSKIEST=0) 1L, HEHET6-8%IEEICETHIRMIND

EHIFEN D,

Emission rate (g/day)

Total emission

Coverage of biofouling rate (g/day) Rationale
Slight Heavy
R IR, CuPt 238 241 (L:;ZZ)
Daily emission rate of active substance
FREHE, other than o = 655 due to IWC in port
CuPt (6%)
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IR DEBEEYMFIZENTIE., HAEYELSFOEDBEIEEN-BREETINEIDNEF
BT EENRELT-O. BEEEMBAVRIZTMTHIENTELRN, T, BEEVFDOH
FHTIHMEEMRBEVRIDFEDISIICEERLZARE (dose) - #ABF (response) DEAFZRZEBE
FTHELNR#THS,

A EDFELIN TUOEWLEMBAYRYICEALT, TR RVEEMDEZ FEEEL,. ]
KTHYSSZBEERDODNDIAEEZANTIURIDOHAE LT ME T o1z, EEMICZIE, MHKIZHE
LTGEIINSEY=E. L LLLEIMAEAFBEEYHLFLWRIEICEZSEREHE DX 7% doseD
FILEFXVRIDKEBEELTEEHET 5 EZEFERALIz COEBIINIEMEHLIVIIBREZNE
1t (F1=XZEEER) A, LFHIRE) XY Ddose-response BRIZET5doselZHHH T HEE R,
YROEEMFEEADE (dose) DLLEIZKYEEMLT-.

1B E DDose- responsel,
B HERBEFZRTIEZL.
DEIEAHYRTAYIh—
Tx4#<

ZZTl%. DoseMZELET!)
AV DHIBZEEMT 5,
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AFSEERTAEDI)RIDEZH(EYMFRAIRY)

AT B £ AYRIEHEIZE 1T Bdosel TN EMZEH/NSA—2ELTIE., MKRIZFAEL
TWAEEREE, FETHEEDSIEERAL-EERINSENSNSINDE(LUT. EINE) D2D
MEBZOND, COSBERKIE. MO ELATNMARE LICHEET ST URYE
[F72Y Z U=, doselZFAWAEMFERINTA—FELTRIALIZCULY, S5IZ, RIZHTEE RS
MNELCTERBATHNIEEINLEGZL=OIZY R ELTOERMIL/NEL, — A ERBL-EE
(X, EINHICE BT NIEENERYIRT F-HREGIRIELGD,

g . EINSUZEAERR - AR EEL T HENTEEL =0 . £EWEAINF B L=EOHEE
XA LEN([Xdose[ZRANBEMFER/INTA—RELTHELTINS, 512, EI#iFdoseb T3¢
. ZNoDIND—ENFF-LEELGY . ROBRKICEDIEFLANILDFHHEIZHLEN S EI2HD,
FLTAFAETIE, EINBZEMIBAYRIDdose/NTA—2ELTERAL., (TBEEYEBREMHS
EICENBOEILEFLLEL, B2 DEMOENIBAVRIETEHETHEDELT-,
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AL (5 A H4E) %5 mmE3E# . 0.0005 mm/ H
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=

A GIERBIFY A AT | 5 08 mm
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IWCEEIZLD EFEEDEIIE

IWCEERFDdose (3ERIEEINE) (X, R#ES—RATHAHIWCEERBELLWIRIREMT (BHCHERES
) D95.3% ThoT-,

BB ZEEAHIOT EDOMREERBEHICEVNTHRITHRIELTULVELMEEIZIE., IWCEERET S &I
EBEPBAVRID LR EFNIFERESGNENSFHERZRIZHE o=, THOLIWCEELIZEIE
TOBLEENGZNIEEZRLTIND, BH. 95.3%DRERIE. IWCEIEEZDMIKGEEYMEREETS
EEORAN22.8%. BREMEZEIURL BN -HERICRELI-EMERBRET SEINNT72.4%TH o1z, =
DHER(E, IWCEBEICREMEZFRINI NIEEMBAVRINKEUE T TEIEETELTLS,
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JADHERS IWCEBERRL N DOpAZREIUL =15

B D EINEDIE M

BrREVEZEILI-5E Ddose (BFERBEINE) (X, Ay aH14X10
mMmMT41.3%., AvratH A4 X5 mmT34.5%, Ay a4 X0.5 mmT
24.0%IZBA T B, £f-. BEICREL-BAREREZREEL-2FEEINE: T
[EETHE. Ay atA4X10 mmEURTEES—RD22.8%, Ayah
A A5 mmEYRTERES—RD13.9%, AyaH4X0.5 mmTIIEES—
ADO%IZH DL TS, BREMEDERDRIE. DAY 2 A XDBNH D
BREXRE(THLBOTENTH S, LUHNMNVEE S A XTERIRTNIX. &
BIXREL-EMEYBPDENVKEZDEYMDBAVRIBIET T 5, JF3EIC
BWTIXIWCERRFICIREMBEDRIUNENT FORETHHEEZLND,
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[h 5 23 D IR AR FEA

ANHRBEZEELL-GE. (HEHILEARLE, 24, 3FD
MAHEITEELTWSIEE D FEHRdose SERIEEINE)
(X, BEHS—RAMD164.4%(21EMNT 5, DFY ., EMAMNIER D
fhiE M REA EBI THERMIZIHRTEIGE. HMNLEEAY
A% (dose) [1/1.6IZEBTESH_&ITED,

Fl=. A EEMICILBEEINROBIRICIE., BCHER
s ZEMOMRER L, FICHHOBENIRDE-ITKIEINK
SWLWIEMRESNT =, Thik. HAAER) I EL-BERDE
NS DA, SEFINDIEICLD,
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IWC DIFAR T4

FEREMTELTOIWC 1EFEMEROERL. BREEYORIREZET L.
IWCIEEMRFIZ L L Tdose (3 FRIEEINE) (F95.3% THY. IWC HiiTz.
BENLGHEBEEEBIATLAIZCBWCH ATRELRERREMET A-OIZIXRKRE
MEDERENT ITOIRNETHHIEEZEZ b=,

IWC DfEf@%0.5 FRIZEMBLIZEE X, MEKIZABET SEYMEEISDE
NELGLTENTED, ARG ELI-BEARERET HEINEIWC I2XYiE
BICHREL-BAZRRET SENZEETLILHTRSE, IWCHERE DM
fRiafElddose (3FERIEEINL) £91.3%I-F 5, LA L. IWCIZKYiEig -7/
BL-BEREREETHENZ(TTRSE, doselTERT—X D 120%I( 21N
T 5, IWCIZKYBEICRET 2EKIE, KRIZKY ., BIINEORIINDBHET
HdEEZLND,
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IWC DIRIREFAE(FE)

RIZIWC EiE 2T ANGOENHSIEEICOVWTHEL-, METIWC %
KT 2T—ADNRETHD, 2 ERFEDOMET. —HADEMNIWC ZEH
FFMADENTRTHDIWC 2EiET 556 . IWC ZEELAZVEDdose
(3 EBREEINH) (F24.0%IZIETFL. IWC EfEE Ddose (3 FERIEEINE)
[£176.0%IZ1EMN9 5, IWC EfEDRYHMNED2 EdDdose DEIEKEFLE
EZAS5. BEDBETIWCOEREFZILT A EIIMMEICHLTDT A VE
MKELY,

Fi=. IWCIZ kYR ITREL-BEAERIEET SEINM:ZHIER T,
PREME IR Ddose (3FERTEEIIE) (X, Ay a Y4 X10 mmEFERT
22.8%IZ. 2y a4 X5 mm \BFEHATL3.9%., Ay a5 4X0.5 mm #{E
FAT0%IZHAD T B, Ko THEYIEAYS A A XZKBBREYME DRI, ZE
N DERIABHTEMTH S,
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MRER L DFE (b DEHi)
SMEEDRRMOKILAMGECRONSEZIIZ, FEROHEE ThRAAEN TRE
FHFLT T —ANBATVNDOFFEDEEITONTRE L=, L. HF5
FERLDOBETHA=O. EFoTRIRRE, FRIRENE N, AB EZHHMEE
TRGRERET—RELTHFHLELIGEDEYENEZFHEL. SIEHERICES
NBEEIZDONTEEDT-,

BEMBEIABROAFLIL. M b T 5iEE. LELVEEH(Zdose GEREEINK) =
KECT B, ETIEEICENIL, HFEET311.2%. FEHFEET297.1%E4EY,
HEFLRFREAICET S2EYEEMOFZELNIEICIENS, SITHFLITKYEDR
MENEZ L FDERIZHD,

L=ho T, b dEICH L TEINEZIBMSE LT T R HFEEB S ~D

ENELEMSELEZERMICRNT 2 ETHY . BRELHNERT DML
TIE, MEROXMEROEEMRNFEICEEICLD,
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