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1 INTRODUCTION 1 IXC®IT
This document contains the Methodology for | ASCENX, /EMYE Z(EH T3 NFRPKEPE X7

information gathering and conduct of work of the

GESAMP-BWWG  when undertaking technical
evaluations in accordance with the Procedure for
approval of ballast water management systems that
make use of Active Substances (G9), as revised

(adopted by resolution MEPC.169(57)).

1.1 Terms and definitions

For the purpose of this Methodology, these
definitions are intended to supplement those in the
Ballast Water Management Convention to facilitate a

consistent evaluation of submissions:

.1 Ballast Water Management Convention (the
Convention) means the International Convention
for the Control and Management of Ships’ Ballast
Water and Sediments, 2004.

.2 Ballast Water Management means mechanical,
physical, chemical and biological processes -
either singularly or in combination — to remove,
render harmless, or avoid the uptake or
discharge of harmful aquatic organisms and
pathogens within ballast water and sediments.

.3 Preparation means any commercial formulation
containing one or more Active Substances
including any additives. This term also includes
any Active Substances generated on board for
purposes of ballast water management and any
Relevant Chemicals formed in the ballast water
management system that makes use of Active
Substances to comply with the Convention.

.4 Active Substance (AS) means a substance or
organism, including a virus or a fungus that has a
general or specific action (chemical or biological)

on or against harmful aquatic organisms and

ADRFEFM (GI)YFET R (R MEPC.169(57)12T
BH) T THEIRAM M A R 52820 |
GESAMP-BWWG (T D1 VAR K OV Jia A 2612 B
9% Methodology /R THDTHD,

1.1 AERUER

ALEOHH L, o0 ERIE, BiEEO—HL
TR 2 AR TE 3D 72D 1T, ARt ST AR K 4 2R
FRNCBITDEREMTET DI2HODHDTHS:

1 ASRAAST AR BB EK (R8) &iX. 2004
FEDARRAD 73T 2B 7K B O D B K OV
OO DOERRFNDZEE N,

2 NIRNKEBEBEIT, NTANK K RN O
A EKRELD S OFFIRARORRZE, HEEF T
B AN LIS HEH & (B8 57280 D | Btk
1), B AL R OVEW F ) T e AD
ST A B DEDILE N,

3 BANLIT, ML ORIMMEE T 1 DL EDIE
PEME 28 VT2 TR 20D, 2o lGE
X ANTANKERD BB OO M BT AR
SNLHLDHTEMEMHE KO, RN ZEF T
TeOI TG TE E 23 5T ARKE LS X
TLATERSN2H0P5EE LM E 25
e,

4 TEMEME (AS) LiE. A FEHAKAEAEY K O A
ZxEL B SRR 22 (B2 U A
1) VER A B T2D T UL )V AT E &
WA,
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pathogens.

.5 Relevant Chemical (RC) means transformation or
reaction product that is produced during and
after employment of the ballast water

management system in the ballast water or in the

receiving environment and that may be of
concern to the ship’s safety, aquatic
environment and/or human health.

.6 Other Chemical (OC) means any other substance,
other than the Active Substance(s) or Relevant
Chemicals, potentially associated with the
system either intentionally or resulting from the
treatment of ballast water.

.7 Basic Approval (BA) means the preliminary
approval of Active Substances and the ballast
water management system that uses them in
order to comply with the Ballast Water
Management Convention. Basic Approval should
confirm that the available information does not
indicate possible unacceptable adverse effects or
a potential for unreasonable risk to environment,
human health, property or resources. This
should include consideration of potential risks
associated with the Active Substance during
full-scale deployment on commercial ships when
possible.

.8 Final Approval (FA) means the approval of a
ballast water management system using an

Active Substance or Preparation to comply with

the Convention and includes an evaluation of the

whole effluent toxicity (WET) tests performed as
part of the land—based Type Approval process in
accordance with the Guidelines for approval of
ballast water management systems (GS8). The
review does not include the re—evaluation of
results  conducted by

efficacy  testing

Administrations under the Guidelines (G8). The

.8 B A&ARR (FA) LiL. A ESFT 579
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54 ATRENEDS 5 T E i S PSR B &
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6 FOMOILEYE (OC) Lix. ZE XM I

FAMKMMFLDOFERLEL T, VAT AICEET S
AREVEDN DD | IEPEY ' SR B b SR B DL
NOYEEN),

T ZEAFKRR (BA) LI3 IETEME L O, fifin T 2

RKBLHE BRGA 2 85T T D7 DTG E %
T 53T ANKE B AT 5O T 727K
WA, EAKFRTIE, A AT RE2 i I
D& R, AOREEE, M EXIIERICRL T
R CERWER B IR YR A & 725

REMED 2N 2R T 2bDET 5, AlHE7R
ir;,‘%/n\ 1, BN~ DT VR — )L D REE DOPEH
RFIZ B 1T IR B B3 DI (E I A2 D fR
EELbDET D,

(ZTE

BIRAN AL TN TANKE B AT
LOIKBEEIRL , NTANKEBLL AT DK
DIZDDHART AL (G8) IHEV iz ETHRI
KRBT AD—gELCEMIND 2P E
PE(WET) BR DO F Al & T, AT, TAR
FTA (G IZHEASNWTEE TN EMTLHH%D
PERRER OO it R O FEREAM T3 F720, A f& KRR

T TS E ST RAORE | B KO

WHZED . BB K OBRE~DI RS
(2B B ATKGRIRFIZ 31 DR B 2 T D




JR3T

(TN

Final Approval should confirm that previous
evaluations of risks to ship, crew and the
environment including storage, handling and
application of Active Substances or Preparations
remain valid and the concerns expressed during
the Basic Approval process have been
addressed, as well as that the residual toxicity of
the discharge conforms to the evaluation
undertaken for Basic Approval.

GESAMP-Ballast Water Working Group
(GESAMP-BWWQ), also being referred to as the
Group means the Technical Group consisting of
independent experts acting in their individual
capacity that review the proposals for approval of
ballast water management systems that make use
of Active Substances submitted by the
Administration and report, through the
GESAMP, to MEPC. When reviewing the
proposals, the Group should take account of any
other relevant data as well as other relevant
information submitted to it, or the Group is

aware of, because of its members’ expertise.

.10 GESAMP is the IMO/FAO/UNESCO-IOC/

WMO/IAEA/UN/UNDP/UNEP /UNIDO Joint
Group of Experts on the Scientific Aspects of
Marine Environmental Protection, an advisory
and multi-disciplinary body consisting of
specialized experts nominated by the sponsoring
agencies. Experts working for the GESAMP act

independently in their individual capacity.

1.2 Abbreviations used in the text
ABBREVIATIONS

M, Fio, BAKGRRHICEE R S g S H A~
DRIGEDRIRSITNDD, PEHK DR
FRDFIAMG 23 B A AKGRIRF (2 H 1T DTt & — B L T
WODEMER T LD ET D,

GESAMP NZ R KT —F o 77—
(GESAMP-BWWG) ([ 7' /v —=7 | £510)) &I,
TEEE 2T 2T ARNKE B AT AT
ONTEE TR RE LI AGEHEELHEAL,
GESAMP %@L C MEPC (254179, MArL
THEMFRINORDT V=N T I—T %N, 7
N—FIEHFEEOFEE BT, fHSh
XATAL =D HF P HIFR IS HFEE LSO
BHOWPD BT — & K OB S A5 I AN
H5b0ET D,

.10 GESAMP &0, IMO (JHE Ry S#%RY) /FAO ([F

AR 2 SR RE) /UNESCO-10C (2 R A=
MWL E R A S) /WMO (T LR 5 p4R8)
/IAEA ([E B2+ ) B B9) /UN ([ B &)
/UNDP ( [E 15 B 5§ &) /UNEP ([E 35 88 5 5

1#]) /UNIDO (=& TP IR 1T &5, i
BREEOR RO 2O B3 A B FE o J[F
TN—TThHY, BRI IS5
B O HMENO D, FERRZRFER A T H
%, GESAMP D HFAZIL, Hl % DREINIIEL T
ISEUTEEN 5,

1.2 AL DOIEEE
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less than EN
< less than or equal to < VI
> greater than > FHREN
2 greater than or equal to 2 PLk
ug microgram ug ~ AT A
AS Active Substance AS TEHEE
ASF interspecies allometric scaling factor ASF el FEIAE R R R Al AR %R
ASTM American Society for Testing of Materials | ASTM KER BB =
BA Basic Approval
BCF bioconcentration factor BA FEARTKGE
BIO;,, bioavailability factor for inhalation BCF AEIRAEARER
BMD benchmark dose BIO, . e LB 3 D40 00 % FHREFR X
b.p boiling point BMD NoFe—IHE
bw body weight b.p. WA
BWMS ballast water management system bw LN
°C degree Celsius (Centigrade) BWMS  NJTAMKEHET AT L
CAS Chemical Abstracts Service C B RREE
cc cubic centimeter CAS T T T ARG T < —E A
CEC cation exchange capacity cc SNERTF AL
CF,,, correction factor for absorption CEC B A A AR B
CF,, correction factor for dose regime CF,,. WA BE - Dl EAR 2L
CMR carcinogenicity, mutagenicity and | CF,, B 5 BB T DRI EAR K
reproductive toxicity CMR FENANE, B FFME R OV FE T
d day(s)
DMEL Derived Minimal Effect Level d H
DNEL Derived No-Effect Level DMEL  HEE R/ ML ~v
DOC dissolved organic carbon DNEL HEE ML ~ L
DT;, half-life of a substance DOC ety (R8) AHEIR R
EC,, effect  concentration, 50% (median | DT, W8 D - I8
effective concentration) ECs, 50% AR (e B )
EHC environmental health criteria
EHS Evaluation of Hazardous Substances EHC BB FATIT
ESF observed effect scaling factor EHS A EY)E OFEM
EU European Union ESF S AR
FA Final Approval EU RN E A
g gram FA TR
G9 Procedure for approval of ballast water | g BN
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GESAMP

management systems that make use of
Active Substances (G9), as
adopted by resolution MEPC.169(57) in
April 2008
IMO/FAO/UNESCO-I0OC/WMO/
IAEA/UN/ UNDP/UNEP/UNIDO Joint

revised,

Group of Experts on the Scientific

Aspects of Marine  Environmental

Protection

GESAMP-BWWG

GHS

GLP

HES
IARC

ICs,
MO
IR
ISF
1SO

[UPAC

LCs
LD,
LLNA
LOAEL

GESAMP-Ballast Water Working Group

Globally Harmonized System

good laboratory practice

hour(s)

human exposure scenario

International Agency for Research on
Cancer

inhibition concentration, 50%
International Maritime Organization
ingestion rate

intraspecies differences factor
International Organization for
Standardization

International Union of Pure and Applied
Chemistry

sorption coefficient

kilogram

organic carbon—water partition coefficient
octanol/water partitioning coefficient
(also P,,)

sorption coefficient for ionic substances
litre

lethal concentration, 50%

lethal dose, 50%

local lymph node assay

lowest observed adverse effect level

G9
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MO
IR
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1SO
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LCs
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LLNA
LOAEL
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LOD Limit of Detection

LOEL lowest observed effect level

Log P, logarithm of the octanol/water partition
coefficient

MADC Maximum Allowable Discharge
Concentration

MAMPEC Marine antifoulant model for PEC
calculation

MAMPEC-BW
Marine antifoulant model for PEC
calculation for ballast water

MARPOL International = Convention for  the
Prevention of Pollution from Ships

MEPC Marine Environment Protection
Committee

mg milligram

mL millilitre

m.p. melting point

ng nanogram

NOAEC  No Observed Adverse Effect
Concentration

NOEC No Observed Effect Concentration

NOAEL No—Observed-Adverse-Effect Level

NOEL No—Observed-Effect Level

NTP National Toxicological Programme

ocC Other Chemical

OECD Organisation for Economic Co—operation
and Development

Organization
the International Maritime Organization

OSF other interspecies scaling factor

PBT Persistence, Bioaccumulation and
Toxicity

PEC Predicted Environmental Concentration

PNEC Predicted No Effect Concentration

POC Particulate organic carbon

POEM UK Predictive Operator Exposure Model

ER
LOD Tt R
LOEL  f/hMpEs
Log P,, A&/ =/ IKEARI D *HHK
MADC  f KEFRPEHEE
MAMPEC PEC 5D 70 OWgLER 15 €7 /L
MAMPEC-BW
INFGANKD PEC FHE DT OUFLERGTE
S A%
MARPOL #RAMZEAI5G DS 1k D 7= DE FEEEHK
MEPC  WEERBEI(REZE S
mg RPN
mL DRI
m.p. %Elﬁ
ng FITT A
NOAEC Mgy
NOEC — MR RT
NOAEL /&
NOEL M8 H
NTP KEEZRFET 07T N
oC DO FEE
OECD #5171 B sk
Organization
[E] B v % B
OSF Z Dt OFE R 2= EAREL
PBT WE R ZEW RN, Bk
PEC TRIEREE PR
PNEC T I i AR
POC BRI IR
POEM  RE/VEEHGRE THIET L
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ow

PPE
QAPP
QA/QC
QFC
QSAR

RC
RCR
SFdur
SOLAS

TLV
TOC
TRC
TRO
US EPA

WET
WHO

wt

Octanol/water partition coefficient (also
Kow)

protective personal equipment

Quality Assurance Project Plan

Quality Assurance/Quality Control
quantity of fish consumed

Quantitative Structure—Activity
Relationship

Relevant Chemical

Risk Characterization Ratio

scaling factor for exposure duration

The International Convention for the
Safety of Life at Sea

threshold limit value

Total Organic Carbon

total residual chlorine

total residual oxidant

United States Environmental Protection
Agency

whole effluent toxicity test

World Health Organization
Weight

Pow

PPE
QAPP
QA/QC
QFC
QSAR

RC
RCR
SF
SOLAS

TLV
TOC
TRC
TRO
US EPA

WET
WHO

wt
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EPN;ELo 28
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FOEE R

TE B TS PEAH B

EapuiR ey iey

YAZH) 5 b
BRI B9 DM E AR L

1 FICBTD A OLEDT=D D ERRS

K TEMERER
TH SR B
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2 GENERAL
2.1 Legal provision

Regulation D—3.2 of the International Convention for
the Control and Management of Ships’ Ballast Water
and Sediments, 2004, stipulates that ballast water
management systems (BWMS) that make use of
Active Substances to comply with the Convention
shall be approved by the Organization. During its
fitty—third

Marine  Environment

(MEPC)

session, the

Protection Committee adopted the
Procedure for approval of ballast water management
systems that make use of Active Substances (G9)
through MEPC.126(53).

MEPC.169(57) revoked the initial Procedure and

resolution Resolution

provided a revised version of it.

2.2 Principles of acceptability of BWMS that make
use of Active Substances
2.2.1 A ballast water management system that makes
use of Active Substances accomplishes its intended
purpose through action on potentially harmful
aquatic organisms and pathogens in ships’ ballast
water and sediments. However, if the ballast water is
still toxic at the time of discharge into the
environment, the organisms in the receiving water
may suffer unacceptable harm. Both the Active
Substance itself or the Preparation, as well as the
treated ballast water, should be subjected to toxicity
testing in order to determine if an Active Substance
or Preparation can be used and under which
conditions the potential for harming the receiving

environment or human health is acceptably low (G9:

3.2).

2.2.2 Any system that makes use of, or generates,
Active Substances, Relevant Chemicals or free

radicals during the treatment process to eliminate

2

2.1 EHHE

2004 FDORAA /3T AR Fe OB 0 FiL i B OF
EHEOT-ODEBERAOHIAI D-3.2 1%, FFRKAD
ST DT O NG E 2 23T AN KE B
AT L (BWMS) 13 IMO (ZX0ARRS LT s
HIRWEHEL TV, MFEREREZRS
(MEPC) 1%, 8 53 & AICB W T, Rk
MEPC.126(GINZ K0 IF £ EH 21/ 553 T 2Pk
EE X T LA GRDFNE (GI) e RAR U Tz, ik
MEPC.169(57)i%, €D U ¥ D FNAE A HEL | kFT
WM EDTZ,

2.2 {EHEWE %6 4% BWMS O A EIZRE 4
Y=¥Ell

2.2.1 TEMEWBE AL T 2T ANKE Y AT A
(X RO ST ANK B QLB R OWTER e
FEIRAEEY KO FEARICIER 228 TEDOANK
D HEFERT D, L, NTANKPEREE A~k
HENDRERICE W ThEEE AT 556 AKX
HOEPHFR TEIRNEEEW D TR 5D,
TSP E ST A DME A ATRE ), £ L TE D EH7
FFITBWTZ AR XA OREZE T2 6B
PEDFFR CELRRE IR D E R E T D70, AL
FEIHNTANKIET Tl AW E B 1R UL RA
IZONWTH B MR AL E L7205 (GI: 3.2),

2.2.2 FMEWT T D0, AEFRAEY M OYHE
SRz BRI DR (S B W TEMEE | Bl
LW E SO RR AR 450 AT L 33T
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harmful organisms and pathogens in order to comply
with the Convention should be subject to Procedure

(G9) (G9: 3.3).

2.2.3 Ballast water management systems that make
use of Active Substances and Preparations must be
safe in terms of the ship, its equipment and the

personnel to comply with the Convention (G9: 3.4).

2.3 Submission of an application for approval

2.3.1 The manufacturer should evaluate the system,
the Active Substances or Preparations and the
potential discharge in accordance with the approval
criteria specified in the Frocedure for approval of
ballast water management systems that make use of

Active Substances (G9).

2.3.2 Upon completion of the evaluation the
manufacturer should prepare an application on the
system that makes use of Active Substances or
Preparations and submit it to the Member of the
Organization concerned. An application should only
be made when the ballast water management system
using Active Substance or Preparations has been
sufficiently designed, developed and tested to
provide the full data necessary for Basic or Final

Approval as appropriate (G9: 8.1.2.2).

2.3.3 For systems that have previously received
Basic Approval, the provisions of the “Framework
for determining when a Basic Approval granted to
one BWMS may be applied to another system that
uses the same Active Substance or Preparation”

should apply (see BWM.2/Circ.27).

2.3.4 Upon receipt of an application, the concerned

Administration should conduct a careful

OINERT DV AT A, Wb FIE (G9) IZHED
(G9: 3.3).

2.2.3 IETEWE K OUE 2 92 3T AR KEEE
VAT AL, BB AT, M. E DR
i B OV BUTSEL T2 TRITIEARS220) (GI:
3.4),

2.3 ARHFEORH

2.3.1 BUSEX, IFHYEZEN] TS NTXPKE
PH R T ADAHGEFM (GI)Z RS AL TN KGR
RIS T AT o TEEWE U], LY
HESNDHE IOV CREM 2 S5 95,

2.3.2 BUSFITFMAE T LR TEMEWE U
BIFN A 953 AT LD B FEEEYEKL, IMO D
BN BE AR 5%, H R E 1T, BEARFR X
RAEERBICLE R 2 TOT — 2 &R 5720
V2 IETE B ST A 35T ANKE B
AT LIRAITERGE, BT BRESn 255 2R
TIERT%(GI: 8.1.2.2),

2.3.3 BRIZEAKRZIFL TODV AT AIZOWN
TiE. [BWMS (Zff -3 FEARKRE | 7l — D%
PEWE ST BLAN 245 5 25 003 AT AT A]
RE/RIG A 2R TE T 572 OMEFL A ) O HLE % 1
% (BWM.2/Circ.27 ) ,

’_X,_, L//j_\,kh- L
JIE (G9) DAETDOHLE

2.3.4 BEEEITILPFEE
%/ﬂé'rﬁf%%mub EF' ﬁ
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completeness check to ensure that the application
satisfies all the provisions contained in Procedure
(G9) and that it is presented in the format
recommended in this Methodology. Administrations
should check the quality and completeness of any
application against the latest wversion of the
Methodology for information gathering and conduct
of work of the GESAMP-BWWG, agreed by the
Organization, prior to its submission to the MEPC.
For Final Approval applications, the Administration
should ensure that all the recommendations given by
the GESAMP-BWWG during the Basic Approval
process have been addressed to its complete

satisfaction.

2.3.5 When the Administration is satisfied with the
application received in accordance with paragraph
3.6 of Procedure (G9), it should submit a proposal
for approval to the Organization consisting of the
following:

.1 a description of the ballast water management
system containing the non—confidential data in
the usual format for dissemination as an MEPC
document (preferably less than 50 pages).
Administrations should aim at submitting the
non—confidential descriptions of their ballast
water management systems at the MEPC
session, which precedes the MEPC session
expected to decide on the approval of the

this is not the

systems. If possible,

non—confidential  description  should  be
submitted at the earliest opportunity to the
MEPC session expected to decide on the
approval of the systems, but not later than the
28-week deadline established as indicated in
paragraph 2.3.7 below. Documents containing

non—confidential descriptions of BWMS, which

2L TVWDIE, UVAR Methodology A3HEHES
DERRUTES TV D LA TR T D, FEITIZHGE
F% MEPC (2 H4DAMIC, IMO 25 AFRLT= 5T
[l Methodology (ZHESL ., HEEEDNE K5
BMEE RS D, BAAKFEHFFEZFIZOWVWTIL, &
ARAGBIRFIZ 3175 GESAMP-BWWG D) S 1E %
R LTWD e, EE T3 R
2o

2.3 EEITIX. T LIZHEHZEIZOWTTEFIE
(G9) 3.6 ITHE W+ 7B a Lzt L F &5
SRR EL IMO [T 5!

.1 MEPC XXFEEL TR 218 H OFLA(50 ~—
URMENEELD) WD, T — 2%
LT NTANKEH S AT WO, 8T
F T RANKEHLY AT LB D IR i
XEx, YL AT LD E T ET S MEPC
2EEVETDO MEPC 281283522 A i
T TR ARETHHS G FEME fiF a0 L
x| YLV AT LOREE T ET D MEPC
SHEIT, TR 2.3.7 HRED D 28 WATDHKHD
EI0LARTIC, ATABZRBRY <295, BWMS
@éFFﬁE%ﬁ@?ﬁi%ﬁ 20 N—THEBRDHGA
N RN TOARSEH S FEICHIR
SNDHT LT/, FEREEE i SCEITIE, IR
DI BIRHINEEETe 4 X—V LT OH
Wz Pl =X I N —T PR EET S
AREYED B S E (B 21X, FaR) ZME ScE
LLTEDD, IHMEMEZAEM T2 BWMS 125

U
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contain more than 20 pages, will not be
translated into all working languages in their
entirety. They should include, for translation
purposes, a summary of the document not
longer than four pages, with the technical
content submitted as an annex in the language
(e.g. English) that may be needed, for example,
by working groups. Proponents seeking
approval of BWMS that use Active Substances
should thoroughly observe the provisions of
paragraph 8.1.1 of Procedure (G9), bearing in
mind  that failure to provide  the
non—confidential information could result in
Member States having insufficient data to
approve the proposals when requested by the
Committee. INF documents could be used in
conjunction with proposals for approval to
ensure that all safety and environmental
protection data are made available;

a Letter of Agreement concerning the
arrangements between IMO and the submitting
Administrations for the evaluation of the
respective system. A template of such a letter

is provided in appendix 1;

.3 the complete application dossier in accordance

with Procedure (G9) consisting of the full
description of the system, tests results, study
reports, references and copies of the literature
referenced and any other information relevant
to that system. A summary of the key data
should be provided in a tabular format. The
complete application dossier should contain a
list of contents indicating the location of the
information in the application. Pursuant to
paragraphs 4.2.2, 8.1.1 and 8.1.2.7 of
Procedure (G9), the information mentioned

above will be treated as confidential. It should

WORRAE RO D HFEE 1L, IR Ra 2
LW GA . IBEL MEPC OB L%
FTEBRICHEEEORBDOTD DT —F N A+
yERDAREME R DD A B E L FIE(GI)
8.1.1 HOMEAFHINCHERR 5, BN OB
BRI T2 TOT =203 THETH
LHZEERFET D2 KR HFEEL LT INF
XEEZHANDHIEL TED,

2 BV AT AOFHIZ BT HIMO LR EE T E

OBV DETLLIZHEE, BWEZEDOT 7L
— Rk 1 IR

3 VAT LOFEMZR DL, BB A

F.BZEXUME NS B L O — I N
AT MR T 22 OO HE e, FIA
(GO IZHEML 7= FRGEEHE — 30, BT —X
DEHERL X TRT, HEFEFHICET B
a5, LLEOE#RIT, FIH(GI)4.2.2 H,
8.1.1 TH K TN8.1.2.7 THIZHE W, MM EL T
Wofions, 72120 MERL 2R RRME, BR
B OFE L OHEEICETHERE ST, &
R OBRERSICET 22 TORHRIT, FEH
BHREEL THRONAZ LI E TS KW
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be noted, however, that all information related
to safety and environmental protection,
including physical/chemical properties,

environmental fate and toxicity, will be treated
as non—confidential; and
.4 the assessment report in accordance with
paragraph 4.3 of Procedure (G9).
2.3.6 Proposals for approval of ballast water
management systems that make use of Active
Substances that need to be evaluated by the
GESAMP-BWWG should be addressed to:

Marine Environment Division
International Maritime Organization
4 Albert Embankment

London SE1 7SR

United Kingdom

2.3.7 A non-refundable registration fee to cover the
costs related to the services provided by the
GESAMP-BWWG should be paid upon receipt of the
invoice issued by the Organization in this respect. It
should be noted that the evaluation of a proposal for
approval cannot be initiated before the payment of

the fee mentioned above.

2.3.8 The GESAMP-BWWG aims
20 weeks

to hold its

meetings before the MEPC session
expected to decide on the approval of the proposals
made by the Member Governments. Consequently, a
28-week deadline has been established for the
submission of the proposal for approval (including
the complete application dossier). This allows eight
weeks for the preparation of the meeting and enables
interested parties to provide information that is

relevant to the evaluation in accordance with the

4 FMEG)4.3 T HERLS D RFAf R 5

2.3.6 GESAMP-BWWG Dl & B L A5 M
%f'fé:zﬁﬁT6/\7X]\7}<H’;@VXTA@7$(WD ESH;%
1%, FalssCIlciE+5:

Marine Environment Division
International Maritime Organization
4 Albert Embankment

London SE1 7SR

United Kingdom.

2.3.7 GESAMP-BWWG O EZEIZBI T 28k (&4
ARH) 1L IMO 235173 D5E R EA 32 BH LK A
Do ZORMEIN AL D IVIRNRY | KR FEEDFE
(iTEGEL ey g WA AN Re=2h = o

2.3.8 GESAMP-BWWG %, MEEEIZ LA HFED
REHWTT5 MEPC 240 20 BATCSA Z B
THIEERIET, O KR FEERHEEE
—REE )OI 28 FOKDOEIVER EL,
SIS E OO0 8 B MRS,
BERE Y, FIE(G9)8.1.2.6 THOBLEIZHED I
MIy2EdRzRMETLIENRELRD,
GESAMP-BWWG &I HIEEIA Y 2 — L &
fHe 2 12" T,
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provisions of paragraph 8.1.2.6 of Procedure (G9). A
timetable used for planning the activities related to
the GESAMP-BWWG meetings is shown in appendix
2.

2.3.9
GESAMP-BWWG 1is not able to evaluate all the

When due to the time constraints the

proposals for approval submitted before the deadline
established as indicated in paragraph 2.3.8 above, an
extraordinary meeting of the GESAMP-BWWG may
be convened, subject to the availability of the Group
and with the authorization of the Secretary—General
of the Organization.

2.3.10 The GESAMP-BWWG will endeavour to
evaluate as many proposals for approval as possible
received before the deadline described in paragraph
2.3.8 above. When due to the time limitations
between two consecutive sessions of the MEPC, the
GESAMP-BWWG is not able to evaluate all the
proposals for approval received before the above
deadline, the remaining proposals will be evaluated
on a “priority basis”, in accordance with the order of
submission during the subsequent meetings of the
GESAMP-BWWG. Proposals for approval received
after the established deadline will be referred to the
MEPC session following the session used to establish
the deadline and will be considered after any priority

proposals not considered at previous meetings.

2.3.11 Upon receipt of a complete proposal for
approval, the Organization will issue a confirmation
letter indicating the date and the time the proposal
has been received. In order to ensure complete
transparency and a fair and impartial treatment of all
the submissions, the proposals for approval are

evaluated in the chronological order of their receipt.

2.3.9 REfAYHIFIIZEY, GESAMP-BWWG 73 ERE
2.3.8 HOMEO LIV AN H SN T2 TOARHFE
PG TEI2WG A | GESAMP-BWWG 23 ATRE T
b, IMO FH R E O KHEEZT T,
GESAMP-BWWG D fRF &4 HE T 5 A et ns
5,

2.3.10 GESAMP-BWWG 1%, E5d 2.3.8 HOHH Y]
DATNZZAEL 72ROV T, ATREZRRRY
M AN TE DI DD, Hifid D 2 BlD MEPC
AT ORI RHIFI D=1 GESAMP-BWWG 73
LR DYV Z L2 C ORI EA T
i CERWIGE | RV D HFEZEICHOWTL, LAED
GESAMP-BWWG D& HITRWT, S|
(BRI 3 T D, #l O BTV LRI
FEL7-AKGE G L, IRD MEPC 2 & I2AHRES 4L,
FDRE THMSN 2o T BT REHFFEED
BRI 2 TS,

2.3.11 IMO (ZARHFEER a2 mLRE, B
EEAZEL AR AR LR A E A T T
%, BTORMITOWNWTRERGYIMEL N IEAF
PR N EARFE T D701, KBS EIXZ5EL
TNELZRHAfR 23T 4D,
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2.3.12 Face—to—face meetings between the | 2.3.12 Fei&AFRITAR DR AR 2RV . & AR

GESAMP-BWWG and applicants/ Administrations
should be conducted at the request of the
Administrations prior to the meeting and solely
during Final Approval evaluations. Face—to—face
meeting should be limited to one hour per Final

Approval application.

2.3.13 Clarification of certain aspects identified
during the preparation for, or in the process of, an
evaluation of a proposal for approval may be
requested by the GESAMP-BWWG, if it becomes
evident that clarification is found to be necessary in
order to finalize the evaluation. The clarifications
should be received in a timely manner so that the
GESAMP-BWWG is able to take the information
into account during its evaluation of the system. A
time limit for response to any request for
clarifications should not exceed 12 hours unless
the GESAMP-BWWG.

otherwise agreed with

Applicants may wish to designate a technical
representative to provide clarifications on request

during the Group’s meeting.

2.3.14 After completion of the GESAMP-BWWG
report, relevant annexes containing the results of
the evaluation will be forwarded to the respective
Administrations for confirmation that no confidential
data are being disclosed. Unless the Administration
advises otherwise before the deadline indicated in
the request for confirmation (normally one week),
the Secretariat will assume that the respective
evaluation does not contain confidential data and will
process the report according to the timetable shown

in appendix 2.

THITICEDEFEIZIG T T, GESAMP-BWWG
LHEBE/ EEITEOM CHESEEITY, MEs
EIL, SHFEICOE | FREZREET D,

2.3.13 AFEH 5 F 0 A o> HEfi ST EE A 0> it
FRIZIBWT, Tl A 5E T3 5720 1T 43 B9 B e

LT OMERHLZENH LN ER ST A
GESAMP-BWWG 7253 A% 2k 35 "l REME D D,
ZOHELIZBI T HEFIE . GESAMP-BWWG %3
AT LOFE TN ZDIFMAEZE TELHIOIT, &
RN T D, (L O ZERIT3 T2 082 R
I%. GESAMP-BWWG LD BIEED G E 72 RY 12
il &3 %, HaE#H 1L GESAMP-BWWG &4AHIZ
ZORIZIS U CTHIIL ORI Z AT HAIN R E 415
LT HIENTED,

2.3.14 GESAMP-BWWG #ii5 B D5k, H 7

— ARSI W E AR T D72 | Al R
Z AL U7 B R 345 AT IS Héﬂéo
Eﬁ.m%?ki LS N D BV (i 1 J#fH)

AN EE T BB DA ZA TR RY, IMO =
BRI A -G RS R T — 225 A TUVRND
DEHIRL, [Tk 2 \TFRH DAY 22— ThHEH- T
W EE IS D,
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2.3.15 If after the revision of the draft report of the
GESAMP-BWWG the GESAMP provides comments
on the findings of the Group, the Chair of the
GESAMP-BWWG, in consultation with the members
of the Group, as appropriate, will address the

respective comments. The GESAMP provides
confirmation of peer review and approval to the

Organization for the information of the MEPC.

2.3.16 In case an Administration that has submitted

a proposal for approval disagrees with the
recommendations of the GESAMP-BWWG, such an
Administration should be given the option to submit
a document indicating the reasons for disagreement
to the session of the MEPC expected to decide on
the respective proposal. The explanatory document
should be considered by the

conjunction with the GESAMP-BWWG report.

Committee in

2.3.17 Any supplementary data regarding a proposal
not recommended for approval that was provided to
the GESAMP-BWWG after the completion of its
meeting will be considered as a new proposal, subject
to a new deadline for evaluation according to the
procedure described in this Methodology and subject

to a new registration fee.

2.3.18 The Secretariat will endeavour to forward all
the requests for clarification regarding the published
reports of the GESAMP-BWWG received from the
Administrations concerned to the Chairman of the
GESAMP-BWWG and to the IMO consultant

responsible for the respective meeting for response

as appropriate.

2.4 Confidentiality and data protection

The confidential information in the submitted

2.3.15 GESAMP-BWWG O #HEERZDUFTHIC
GESAMP %% GESAMP-BWWG D5 FHIHIZ % LT
AN LT 8A . GESAMP-BWWG #1346 %
{ZJEE T GESAMP-BWWG DAL R—L{fa80 ||
fEl 2 DAA MK T %, GESAMP 13 MEPC ~0
HHMEL T, ET L E 2 — K OVKROMEREL IMO
(iR 2,

2316 KR HFEHELRHELEZEZE TN
GESAMP-BWWG D) HIZRIE LRV GE . Ui
FEITITE, KB EOKRICET B3 T E
SDHMEPC 2 EITHIL, RO A4 53
RTG53 005, 2O SCEI
GESAMP-BWWG D#i &5 L 2 MPEC (2 LD
S,

2.3.17 KBOTDIZEESNTZG A E RS,

GESAMP-BWWG &= G#& T #12 GESAMP-BWWG
RSN T — 21, Fiicle Bt e s

AU AR SCE RO FNEAE T O D B10 23587
TACRRES I, Fiic ekt niftsing,

2.3.18 IMO H¥# 51, GESAMP-BWWG D4
c:%#a%i%ﬁﬁ%@ﬁﬁﬁﬂ%ﬂ%@é@a
GESAMP-BWWG n;m%&@% IZBWTHZIC
595 IMO oL MO Bk 555%%
5,
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documents should clearly be identified. All | ZEK) K OFRER S A2 & . GESAMP-BWWG 1219

information related to safety and environmental
protection, including physical/chemical properties,
environmental fate and toxicity, will be treated as
non—confidential with the understanding that original
proprietary test reports and studies, with the
exception of the summary of the results and test
conditions to be prepared by the applicant and
validated by the GESAMP-BWWG, are considered
confidential (G9: 8.1.1). Once an approval procedure
is completed and the system using the Active

Substance is approved, the following data should not

be regarded as confidential:

.1 the name and address of the Administration;

.2 the names and addresses of the Administrations
of the Active Substance and/or the Preparation
(if different);

.3 the names and amount of the Active
Substance(s) in the Preparations and the name
of the Preparation;

.4 the names of other components of Preparations,
in particular those that are regarded as
dangerous according to the UN GHS or
relevant IMO regulations and contribute to the
hazard documentation of the Preparation;

.5 the names of Relevant Chemicals that may be
formed during or after application of the BWMS
and that may be of concern for the receiving
environment or human health;

.1 the names of other chemicals that may be

formed during or after the application of the

BWMS with a technical justification for why

they should not be treated as Relevant
Chemicals;

.6 methods of chemical analysis, including the Limit

of Detection (LOD);

FREES LD HEEE DG LI AV L ORI S
ECTHERE RIIHBER N THLEOHMED T,
PR E BB O X8 K OVHEME &
te, BEKOBREREICE T2 TOFRIL, IE
B FELL THbND (GY: 8.1.1), AR FIA
FET LG E AT 23 AT LK GRE L
KTy LU O T — 2 I E RN E L7220

TET O OFTE;
2 JEVEE R O SRS
PR OHTHE (BR7222558) ;

T ATEETO4

3 BUAI TP OISV E O 4 FR K OVE A &I NS
KDL,

4 SR T OZOMMDRL Sy DA TR, FFZ, UN GHS

XITEFET 5 IMO AN W TRERS LS

DR THY | WA OB R L R SCEOR
LT BRLY

.5 BWMS Offi FEE 3 R ICA RS L, 2 A
BT AR U SEL 25T A EE
PN S DB EA L2 DA FR;

1 BWMS o> ffi F RS S8 2 L2 AR R 92 /]

REMENS D DE DD FE DAL, £

% BEL B L L TRV
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6 B TR (LOD) & Eefb T D51k,
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.7 physical and chemical data concerning the | .7 JEMEME . BA| K OE D LA IF QN B EA LS
Active Substance, the Preparation and its WE BT A BRI LR T —H
components and Relevant Chemicals;

.8 a summary of the results of the tests conducted | .8 A OBRBEIZX 9 A2WE L8O 8% fik
pursuant to section 4.2 of the Procedure (G9) PRI DH=DIT, FIE(GY) 4.2 TEIZHEHLL FhE L
to establish the effects of the substance(s) or ToakBR it SR O ;

Preparation(s) on humans and the environment;
.9 a summary of the results of the tests conducted | .9 FNE(G9)5.2 HIZHEHLL LB E I2 3T ARKIT

on the treated ballast water pursuant to section
5.2 of Procedure (G9);

.10 recommended methods and precautions against
dangers resulting from handling, storage,
transport and fire;

.11 any means of rendering the Active Substance or
Preparation harmless;

.12 methods of disposal of the product and of its
packaging;

.13 procedures to be followed and measures to be
taken in the case of spillage or leakage;

.14 first aid and medical advice to be given in the
case of injury to persons;

.15 Safety Data Sheets, which should contain the
information required of items .7 to .14;

.16 all results of the Persistence, Bioaccumulation
and Toxicity (PBT) assessment and the risk
characterization pursuant to sections 5.1 and
5.3 of Procedure (G9); and

.17 the uncertainty analysis specified in paragraph

6.4.3 of Procedure (G9).

2.5 Test methods
2.5.1 Tests, which are described in 3.3.2, 3.3.3 and

6.1.3., should be carried out under internationally

recognized guidelines (preferably OECD

equivalent) (G9: 4.2.3),

or
and according to an
internationally recognized quality assurance system

(G9: 4.2.4) (e.g. Good Laboratory Practice (GLP)).
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Information may be derived from existing data where
an acceptable justification is provided. Full copies of
sources of data (e.g. literature papers) and relevant
documents for QA/QC (i.e. QAPP) should be
provided electronically and in hard copy. The
relevant document should include validity criteria for

all tests.

2.5.2 Care should be taken to provide full supporting
references and copies of the appropriate test
laboratory reports in support of each application
electronically and in hard copy. If submissions are

lacking relevant information, it may not be possible

for the GESAMP-BWWG to conduct its risk
assessment.
2.5.3 Many substances have acquired large

databases for many of the hazards concerned and a
weight of evidence approach has become necessary
to ensure that the rating reflects the body of data
rather than simply using the most conservative
value. This, however, means that the submission of
all available end—point data for Active Substances
and Relevant Chemicals is necessary to enable a

review.

2.6 Alternatives to testing and non—submission of
data

2.6.1 Alternative methods to testing on live

organisms, e.g. in vitro testing methods,

Quantitative Structure—Activity Relationship

(QSAR), extrapolation by analogy to known

chemicals, or grouping of similar substances, may be
used whenever justified. Sufficient documentation or
references to documentation on the validity of the
should be well as

method provided, as

documentation that the substance or Preparation

ANIESUEREFIATHZENTED, IR (51
ZIE, SCRRERE) B TVQA/QC (72 h | QAPP)
B@i&ij{iméfwﬁb% B IR AR O i 5
TRk, B 2k, 2 CoORBROZ Y
KL EZDD

2.5.2 FHEHEOHRLEL T, £ TORBEIELD]
YRR AT O WS EO G LA B REREA D
M7 CHALT 2 LITER 5, fRHSCFICB N T
B AARE L QD HA . GESAMP-BWWG 23
YARY 3% e T X 7RV ATREME D D,

2.5.3 Z<OWEIITERMEICET 22 80T —
HR—=2ANHY  BITROIRSTRIZREZEF 3550
b, T AR E MRl T DI L AT D
72O, GO AR SLT 7T a—F BN EL2R
Do LU, ZAUTFEZATOIOIC IEHEME IO
RS LT EICET D AF A RERETOTURAR
AVRNDT —H g THUNERSH L BN
Do

2.6 RBRORBFEROT —FZ2RHLR2WVIGES

2.6.1 BIZIX, in vitro IR 5L, & EAIREIETENE
FHBE (QSAR) | BERIOALF W E & DFRLINE ST
LU'E D7 N— AT FE S <HMBRIEE O A WakliR
DRBEFET, IEMTHLRVFIHTHZELMTE
o TDHED RGBT 507 XE TS
EICHR B M O D IFVED B Rg i AT

XU T fIRE ChHZ LA m 3 CEA TR T 5,
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lies within the applicability domain of the method.

2.6.2 Information that is not necessary, owing to the
nature of the substance, need not be supplied. The
same applies where it is not scientifically justified or
technically feasible to supply the information. In
such cases, a justification for not supplying such

information should be submitted.

2.7 Additional data
2.7.1 1If,
GESAMP-BWWG,

in the course of the review by the

the Group considers that
additional data are found to be necessary to finalize
the evaluation, the Group may, in exceptional
circumstances, request that such data are provided

to facilitate the review.

2.7.2 The applicant should not submit any additional
data after the dossier has been submitted to the
Organization for evaluation unless such data have

been requested by the Group.

2.8 Retrospective requirement

Once a ballast water management system has
received Final Approval under this procedure, then
the respective applicant should not have to
retrospectively submit new data in accordance with

this revised Methodology.

2.6.2 MEOME EARETHLIFMITOVTIL,
PR 2B, ISR R 2R AR L A 22
Bt AT BT AR AR THLL BB K TH
Do 2OV TGEITIL, fH AR LW R LA 12
35,

2.7 BT —%

2.7.1 GESAMP-BWWG 23 A& D2 T, FHlA 52
TIAIIEBEMT — 2B ThHDH W LT3
A GESAMP-BWWG X4, 55 &4 I
WD DHIZDITIBINT — 2 O A R 2 n fEtE
ARLOYAR

2.7.2 GESAMP-BWWG 25318 N —Z DBELR 133
STHAZERE, FEEL IMO IZRHLEZIL, H
EEIIWHARLZBENT —ZbiIEHLWE DL
60

2.8 WK EM

NG ANKE B AT DS O FNENTE e R
FHASLTZSE . & B & 1307272 Methodology |2
WEDHT 12T — 2% R N T 2 MBI TR0,
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3 APPLICATION DATA-SET

3.1 General

3.1.1 The dossier should contain the information
specified in Procedure (G9). In cases where
information requested in accordance with Procedure
(G9) has not been submitted and no justification for
non—submission is provided, the GESAMP-BWWG
may not be able to judge the reasons for not
submitting the information that may influence its
evaluation and development of recommendations. A
model for the presentation of the application

data—set is given in appendix 3.

3.1.2 For Active Substances and/or Preparations,
including any of its components as appropriate, data
on properties should be included. For Relevant

Chemicals, data should be provided as well.

3.1.3 Fate and effect testing should be performed in

the laboratory with Active Substances and

Preparations  (G9:  5.3.1).
GESAMP-BWWG notes that normally assessment of

However, the
fate (including degradation, bioaccumulation) is not
feasible for Preparations, but only for individual
substances. Therefore, degradation and fate testing
of Preparations may not be appropriate. However,
fate of individual substances of the Preparation

should be demonstrated.

3.1.4 For treated ballast water, the Administration
should provide both acute and chronic toxicity data
(G9: 5.2.2) at Basic Approval application. The
discharge toxicity tests at Final Approval should
include acute and chronic toxicity test methods and
results performed as part of the land—based type
approval process with test species (fish, crustacea

and algae). The results should include acute LC50

3 HFFEDOT —FEvh

3.1 B

3.1.1 HEFHITIL, FIE(GY) IZEDLND IR
ZEWD, FIE(GY) O FRTHIFEMBIEHSH
TLURHLRAVWIRL A ERINLRWE S
GESAMP-BWWG 35l fe OV DR e (258 8%
KAFUAF DG AR NS AR OB O TF 2 P2
W CEXARWARBIEDR B D, HEEEDT —XEv D
&R 3 1R T,

3.1.2 1EMEME KON/ SO RIANCEIL Tl JiEE
ZTOESLED ., Bt DT — 2 245, B
HAL W E L TH, FARICIRHET2,

3.1.3 JEMESE K OBANZ DWW T, R TRE)
Fe OB A E i35 (G9: 5.3.1), 72721, %)
(O fiRltk . A=W B FENE 5 o) ORI, R 1L
FNCOWTEMTHILIIRATHETHY, Hx D)
BlzowTo L chdllr
GESAMP-BWWG 37T 5, Lizhi> T, Bl
S ENE R OV B 3 23R 133224 Tl AT e
WD, 12720 BAEIOE 2 DR}y DEEENZDUNT
EIRT2HDET 5,

3.1.4 WL H T ARKIZOWT, HEFIEEAR
AR FE R B K QMB LR O T DT — 2%
PS5 (G9:5.2.2) . Folk KGR H EIIR DK
PEFRERIZ DWW TR, Bl Gefil (Fs, H %
OV # VTl ERIAGRRE T v 20— gEL
TS D E M & OVE M 73 MR oD 7 1 J OV
REEDD, ZORERIZIX, B LC,, B NOEC
a5 (G9:5.2.5), WA | HEH AT XK
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values and chronic NOECs (G9: 5.2.5). One hundred
per cent concentrations of samples of ballast water
discharge should be tested (G9: 5.2.6), if

appropriate.

3.1.5 Any reference to specific test methods in the
following is indicative with the purpose of providing
guidance to an Administration on possible methods
that may be considered. Any other internationally

recognized test method may be used as well.

DY 7D 100%D 3 FE TR Z1T5 (G9:5.2.6) .

3.1.5 LU FITR 9 HFE DB T 52452 5 Uk
(T MRS RERVEDFTIEIZOWT, EEITICH
AL AL RMET DI DD TH D, MO EEEH
(ZRBFN SRR T AL [AARICRI T P RE TH D,
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3.2 Identification of the substance or Preparation
(G9: 4.1)

3.2.1 Preparations

3.2.1.1 For each Preparation, the application should

include the following information (G9: 4.2.2):

.1 the Trade name;
.2 compositional information of the Preparation;
including:
.1 the chemical (IUPAC) name of each
component;

.2 the concentration of each component (liquids
in g/L; solids in %w/w; gases in %v/v);

.3 the CAS number of each component;

.4 the UN number and proper shipping name of
each component (where relevant);

.5 an indication of whether the component is an
Active Substance or an additive, e.g.
stabilizer or inhibitor or solvent, etc.; and

.6 particle size distribution, if in powder and/or
granular form, as smaller particles (< 10

(m) present a greater hazard in potential

cases of inhalation.

3.2.2 Active Substance
3.2.2.1 For each Active Substance, the applicant
should provide the following information:
.1 the Trade name (where relevant);
.2 the chemical IUPAC) name;
.3 the CAS number;
.4 the UN number and proper shipping name (where
relevant);
.5 the molecular mass;
.6 the empirical formula;
.7 the structural formula;
.8 the classification in accordance with the UN
GHS system;
and

.9 the purity of the technical material

3.2 WE X IIRAIORE (G9: 4.1)

3.2.1 #F
3.2.1.1 FHAFNZOWT, HFh
G5 (G9: 4.2.2) :
NELTTE
2 YT EE iAo

FIU T o ERE

FHELASCT -

1 By DAL E O (IUPAC) 4 75

2 KRG DY E
2%/ V) ;

3 BEAYD CAS F

A BRSO UN 5 K ONE 726 16
Fr GE D) 5

5 RSy HITE MW SO IRINA (B 2 1222
Fil, B kAl ?ﬁ%ﬂ’%)fv&;ébx@%%;&@

(AR g/L; B R %Sw/w; AT

SRS

6 UKL (< 10pm) IXRAIZ LY K& fE
RAELTZOT ATREMERH AT R &Y
S UATRE IR THDEEITIE . RIS A,

3.2.2 IEMHHE
3.2.2.1 BIEMEMEIZOWT, HGE
WAETRAET 2.

A pEan g G 5

2 AL E O (IUPAC) 44 5

.3 CAS F 5

4 UN %5 K OVE 2286 25

IZLL Tt

A4 %5 GEE) ;

5 8,
6 FEE
T ORISR
.8 UN GHS |23:-3< /04,

.9 T RS ORI K O O R (k524
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identification of impurities (chemical name and
CAS-numbers, etc.); and
.10 the identity of any stabilizers or necessary

additives.

3.2.3 Relevant Chemicals (G9: 2.1.4)

3.2.3.1 Chemical analysis results should be
accompanied by a specification of the applied Active
Substance concentration, test conditions,
characteristics of the test water (temperature, pH,
salinity, TOC, DOC, TSS), sampling time, handling
and storage of samples before analysis, and analytical

method.

3.2.3.2 If chemical analyses were performed during
more than one test run, the number of test runs
should be stated and results should be reported in
the form of individual measurements for each test
run. Analytical results should be provided for both

treated and control samples.

3.2.3.4 Reasoning should be provided, based on the
documented state of knowledge, on which basis the
selection of substances for inclusion in the chemical
analysis was made, taking into account the chemical
reactivity of the Active Substance and other
components of the respective system.
3.2.3.5 Where the process might produce
by—products when reacting with ballast water, the
applicant should provide the following information for
those products deemed to be Relevant Chemicals:

.1 the Chemical (IUPAC) name;

.2 the CAS number;

.3 the molecular mass;

.4 the empirical formula;

.5 the structural formula; and

4 MO CAS F555) ; kDY

10 BRI UIMBELEND TN DK E,

3.2.3 BIEFHHE (GY: 2.1.4)

3.2.3.1 AL HT RS FATIZ, A LIIEEE O
PR BB, FRBRKOBVE GREE, pH., a4y
F£. TOC, DOC, TSS), Yo7V 7 AL SrHrai
DY TN DB B OB R, TN, 53 8T
HiEEEDD,

3.2.3.2 AL A EERI E R L2565 121E, £ 0
E# AR T HEEHIT, ERORIEZ IR R e
WET D, IHTRERIT, B2 7 L R OV R
P T NDMHFIZOWTHRAET D,

3.2.3.4 AL DRI G I E OB EARMA |
BEAESCHR D1 AT D& IEVEE K OB AT
LD BT DT OSEE B BIZANT, 2
R D,

3.2.3.5 NIANKOALB I BIE S Z AR T 2
AIREMER B 256 . HEEE XL A E L 73
ENDHZNLDERMITHONTLL T O #A R
T5:

1 AL O (IUPAC) 4477 ;

.2 CAS 45,

3 oo

A EER

5 SR LY
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.6 the classification in accordance with the GHS

system.

3.2.4 Other Chemical
Unless a justification can be provided for not doing
so, the following information should be supplied for
Other Chemicals:
.1 the Chemical (IUPAC) name;
.2 the CAS number;
.3 the molecular mass;
.4 the empirical formula;
.5 the structural formula; and
.6 the classification in accordance with the GHS
system; and
.7 if relevant particle size distribution, if in powder
and/or granular form, as smaller particles (< 10
um) present a greater hazard in potential

cases of inhalation exposure.

.6 UN GHS 12554558,

3.2.4 EOMDILFEHE
MR AT D7 IE Y 72 BN R TEL5 A
ZRE TOMOFWEIZOWTLEL N OE %
AT %:

1 ABSEWE o (IUPAC) 44 5

.2 CAS %5

3 TR

A4 FEEBRA

5 HEE

.6 UN GHS |Z3-3<0558; kY

T BNk (< 10um) [ E ANIC KD REZRfEIR
EHT-OT A REMERH AT R LY Xk
KL IR THDIGANTIL, BLE 53,
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3.3 Data on effects on aquatic plants, invertebrates
and fish, and other biota, including sensitive
and representative organisms (G9: 4.2.1.1)

3.3.1 General

For every Active Substance or Preparation including

any of its components, data should be presented and

discussed either on the basis of toxicological tests or
published toxicological knowledge for each end point

listed.

3.3.2 Acute aquatic toxicity

3.3.2.1 Short-term L(E)C;, from freshwater or
saltwater representatives of three taxa (algae,
crustacea and fish) representing three trophic levels
by internationally standardized tests, e.g. OECD
guidelines 201 (Algae, Growth Inhibition Test), 202
(Daphnia sp. Acute Immobilization Test), 203 (Fish,
Acute Toxicity Test), USEPA 850.1035 (Mysid
shrimp acute toxicity test), and Mysid shrimp acute
toxicity test (USEPA 850.1035) should be accepted.
To reduce further any remaining uncertainty,
applicants should, preferably, also submit data for
two additional marine taxa (e.g. echinoderms,

molluscs), ISO 10253 (Micro algae), 1SO 7346-2,
[SO 7346-3 (fish), and ISO 10706 (Daphnia).

3.3.2.2 Such acute aquatic toxicity data should be
provided for:

.1 Preparations including any of its components;

.2 Active Substances;

.3 Relevant Chemicals; and

.4 discharged ballast water (G9: 5.2.3).

3.3.2.3 For algal toxicity testing, it is recommended
that:
.1 two species of algae be used in toxicity tested

testing at Basic Approval and Final Approval;

3.3 BEMEPBIRRHREMZ S LKEREY .
EBHEHEY ., RERCZOMOEYHE~D
BT BT —#(G9: 4.2.1.1)

3.3.1 #F&

B TOIEEDE TH-A) (£ DR TDRRT EE L)

WZOWTC, R SUIBEFO RIS D% VX

Ny TSN KU RRA L RDT —2% R0, fwl

Do

3.3.2 BIMEALELYFEMN

3.3.2.1 fl %X OECD HARZ A2 201 (FEEA R
AR | 202 (R EBMEIE K BH FE RAU5R) | 203
(FER2MERERER) & OV USEPA 850.1035 (7%
AVERIERBR) F O E BRI HERBRIZ LD, 3 DD
FEBPEANE D 3 DDA dERE GRS, ik
FE K OV O W 7K ST 7K FR 2 O 7 4 3
L(E)C; 1, FFASND, RSN I EZSIHIT
2721, HEEH 1T, 61T 2 FEOWEA
WRE (B 20X, BBV . IR B ) | 1SO 10253
(PABEEEE) L 1SO 7346-2, 1SO 7346-3 (FUJH) Kk Y
SO 10706 (¥ =fH) OF — 2 b5 L0
FLUY,

3.3.2.2 LUFIZoWC, Atk #EET — 2%
el %

1 WHN(ZOETORDEETD) ;

2 GV

3 BE b RO

A PEH ST ARNK(GY: 5.2.3),

3.3.2.3 FHEBEMRBRICOWTIE, L FOHHEN
HeEInG:
1 EARHKGE M O A A GRITAR D MR T, 2
OB AE VWD L,
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.2 Skeletonema costatum be used as one of the test
species;

.3 the second test species is not a diatom; and

.4 Phaeodactylum tricornutum not be used as a test

species.

3.3.3 Chronic aquatic toxicity

3.3.3.1 Long-term NOECs or EC,, from three
freshwater or saltwater species (normally algae
and/or crustacea and/or fish), representing three
trophic levels by internationally standardized tests,
e.g. OECD guidelines 210, 215, or 212 (fish), and
OECD 211 (Daphnia), should be

guideline

acceptable. To reduce any further remaining
uncertainty, applicants should preferably also submit
two long—term NOECs from additional marine taxa
(e.g. echinoderms, molluscs), ISO 10253 (micro

algae), ISO 20666 (rotifer), and ISO 10229 (fish).

3.3.3.2 Short—term methods by US EPA and ISO for
estimating the chronic toxicity of substances and
discharge provide acceptable alternatives, since the
identification of the sensitive sub—lethal endpoints
and vulnerable life stages is the ultimate aim of the

long—term testing.

3.3.3.3 Such chronic aquatic toxicity data should be
provided for:

.1 Preparations including any of its components;

.2 Active Substances;

.3 Relevant Chemicals; and

.4 discharged ballast water (fish, invertebrate,

plant) (G9: 5.2.3).

3.3.3.4 For the chronic aquatic toxicity testing using

discharged ballast water (paragraph 3.1.4), based on

R AW FED 1 DL T Skeletonema costatum
i AV N

AR 2 FFEE 2 EEE (a diatom) T/
W2 kD

A Phaeodactylum tricornutum % iR AW FEEL T
MRz &,

3.3.3 1BIHEALELYFEM

3.3.3.1 BlziE OECD HAKFA> 210, 215 i
212 (fa3H) . LY OECD HARTA 211 kY=
FH) S OE PR ERBRIC LD, 3 DOREE %
RET D 3 DOEMFEREOWAR ST AKFE (G
HIIBIE KL O/ SATH A K Oy 3 aE) 2 v
7-EHINOEC XU EC, 1&, #FRSND, FEIIIZA
e RMEZ DI D720, BHEEH L, &BIT 2
FiHE O WEPE AW AR (B 2 0E ., B Bhd | iR @
%) . 1SO 10253 (FGHEH) | 1SO 20666 (U A FH)
J VSO 10229 (M3 I XD R INOEC b H 775
ZEMEFEL,

3.3.3.2 EEZMO@mWEESE T KR AR L O
FIRAIEEE AR ET 22 ENRABRO BRYT
HHTI-0  WE K Pk DB EFE A E T 57
DO US EPA L OV ISO OFIHIEER 5 1EL 7FA I hE
IR T L85,

3.3.3.3 LA FIZoWT, @KW EIET — 5%

et 2.

1 WFN(ZOETORDEETD) ;

2 &V

3 BEAb T RO

4 HEHANT 2K (R, EHFHEE . i) (G9:
5.2.3),

3.3.3.4 HEH AT AR KE FIWT B MK A A Bt

FRBR (3.1.4 TH) IZBIL T, BWMS DRl 7 mk 2|z
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the experience gained in the evaluation process of
BWMS, it has been shown that, where BWMS using
electrolysis and/or ozonation are concerned, there
is no need to evaluate the results of chronic
ecotoxicity testing using discharged ballast water.
This is because the levels of Relevant Chemicals,
such as THMs and HAAs, have been found to remain
in similar concentration ranges that lead to
PEC/PNEC ratios <1. It is also recognized that with
these types of BWMS, Relevant Chemicals other
than the range of well-known chlorinated and
brominated low molecular weight substances are not
produced. Therefore, it is considered appropriate
that such BWMS could fully be evaluated at Basic
Approval without the results of chronic ecotoxicity
testing. It should be emphasized that this waiver
would not apply to BWMSs other than those systems

mentioned and this waiver does not extend to Final

Approval.

3.3.4 Endocrine disruption

3.3.4.1 Regarding the risks connected to endocrine
disruption, non—standardized in vivo as well as in
vitro tests may be conducted as long as no
internationally standardized tests are available (e.g.
full-life—cycle test on fish or amphibian
metamorphosis assay). When substantial evidence on
such effects is available, this should be taken into
account on a case—by—case basis and in the effect
assessment for each compartment of relevance. If
there is no indication for endocrine disruption — e.g.
due to the structure of the substance or results of

other available studies — these tests may be waived.

3.3.4.2 Such information on endocrine disruption
should be provided for:

.1 Preparations including any of its components;

BWTHLN-ARICED &, BRI O/ T
A BB FIND BWMS I2DW T, HEHRT 2
KA W B AR B MR BR O R AR 52
BRI, 2L, THMs (R sm A2 38) Y
HAAs (/N FERR ) 55 0 B AL P E D L~
JUIS, PEC/PNEC <1 &722 0 B LA 2 DK
HIZLEFEDEG > TNDIZD THD, £lo, Zihb
DHALT D BWMS ([Z2OWTCiE, BEADIERSy 8D
B B OV R F# A LS o BEA L - B AR
RSN NWERDOEND, LIEAR>T, 2D X578
BWMS 122U Tld, BEAZKGRRF I, 18 e
PERRBR O FE R 72 LB RT3 AT BE
ThHHEEZDDNE Y ThD, 72F. ZORERITAT
WD AT KLISND BWMS (id5E S, ik
FRIRFLZ V08 F S W2 25875,

3.3.4 PY7 0 <ELIEE

3.3.4.1 W WH<ELIEIZBE T DY AZIT OV TE,
[E] B AR MR (B 21X, BTN TFAT A7
ARSI AR T v A) 2 FEhi TE RV
G IEEHED in vivo L O in vitro SRS ERES D
AIREMEN DD, TV T8I 5+ 53 72 REHL
BHDHLENL, r—ANAr—AT, BT 5%
AN PR D BRI C B W TEE T D, B
X O E SUAI T AT REZR T A A SR DN 43 Wh
P<ELHEDRIZI NN AR ZHOER TR
Fraiis,

3.3.4.2 LA FIZoWT, N <ELEDE R AR
35
1 AN FoOETOSEET) ;
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.2 Active Substances; and

.3 Relevant Chemicals.

3.3.5 Sediment toxicity

3.3.5.1 Substances that are potentially capable of
depositing on or adsorbing to sediments to a
significant extent should be assessed for toxicity to
sediment—dwelling organisms. Testing is considered
relevant only if log Kow > 3 or if there is similar
adsorption behaviour and should include a maximum
of three long—term tests with species representing
different

and feeding conditions,

(OECD  218),

living e.g.

Chironomus Lumbriculus

Sp.
variegates, including a minimum of two tests with
If sediment toxicity tests are not

should be

marine species.

available, toxicity assessed using
established internationally recognized methods such
as the equilibrium partitioning method (EPM)
according to the “Technical Guidance Document on
Risk Assessment” (TGD) to the European Biocides

Regulation 1107/2009/EC.

3.3.5.2 For substances that are persistent in marine
waters or may accumulate in sediments, a specific

marine sediment assessment is necessary.

3.3.5.3 Such information on sediment toxicity should
be provided for:

.1 Preparations including any of its components;

.2 Active Substances;

.3 Relevant Chemicals; and

.4 discharged ballast water.

3.3.6 Food web/population effects
3.3.6.1 The biomagnification and persistence in the
food web should be discussed based on the results

from aquatic toxicity testing, mammalian toxicity

2 JEVEWE RO
3 B,

3.3.5 [EEFEIE

3.3.5.1 JEE\CHERS SUIEW A5 95 T RE M AN HE 24

EHDMEIZ WL, JEA AW~ HE AR

T%, #ERIL. log Kow > 3 XITIELL$ 20K 35 558
T A @A%%f‘&oé}:%z%n Mg AR %
AWz sk 2 GO, BRHEIRREK
CERREZNETLIEBIZIZ, 2RAVVE

(OECD 218) , A3FIIAFE}) # Wz R %

R 3FEBT), IE HIERRE i CERWiGH

Wi, BRINSAA S ARFRB] 1107/2009/EC 12/%25

U7 FEAR E AN HE &F (TGD) (2HE W M7 45 B i
(EPM) Z D [EBRE RS - Fikic L stk
A%,

3.3.5.2 MEAKHIZIBWTE iR CTh D, ILEE
ICERET D ATREMER H DB DV TIL, FEA7R
WIEHERE Y Z N S L TH D,

3.3.5.3 LAFIZOWTC, IREHMEO M WAt
¥

1 WHN(ZDETOYEE
2 IEMEWE

3 B ETEE KO

4 HEH AT ARK,

ie);

3.3.6 RYHE MK~ DEE

3.3.6.1 WIS D A RRIMIE M OV o3 iRt
(ZOWTIE, KRBT & O P R (2B
LR ORGSR & AW ERANE e OVE S RO T —
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evaluation and bioaccumulation and biodegradation

data.

3.3.6.2 An assessment of secondary poisoning is

redundant if, for the substance of concern, the

absence of bioaccumulation potential can be

demonstrated (BCF <500 L/kg wet weight for the

whole organism at 5% fat). If not, testing should

include:

.1 one long—term NOEC based on reproduction
studies with a bird species; and

.2 two NOECs from long-term studies with two
mammalian species (from section 3.4 below).

3.3.6.3 Such information related to the food

web/population effects should be provided for:

.1 Active Substances; and

.2 Relevant Chemicals.

HZHESNTRL D,

3.3.6.2 BEMEIZOWTEMERIEMENZ EN
LN THDLEHA (TRE 5% AW 4K T BCF < 500
L/kg wet weight) , “ K EMEDFTHIILRNE THD,
ZOTRWEE UL TORBREE D5

d BEAEHWEAERBRICED 1 2ORH
NOEC; & T*

2 2 FOWHAIEE AW RHREBRICES 2 oD
NOEC (3.4 THLARELD)

3.3.6.3 LLFIZHOWT, a8 RFE A~ %
(BT D WAt i35

A1 TEERE S KDY

2 B LA,
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3.4 Data on mammalian toxicity (G9: 4.2.1.2)
3.4.1 General

3.4.1.1 Information that is deemed to be
scientifically not justified or technically not feasible
need not be supplied. However, in such cases, a
scientific justification should be submitted in order
to explain why the data have not been provided. In
general, testing with vertebrate animals should be
avoided if other type of information is available that
allows an assessment of hazards and risks to humans.
Such alternative information may be obtained by
validated 7n vitro methods, Quantitative Structure
Activity Relationships (QSAR), and grouping or
read—across with similar substances. If available,

human cases or epidemiological evidence should be

presented and discussed.

3.4.1.2 In general, information should be provided on
the Active Substance and the Preparation including
any of its components, as appropriate. Information
on Relevant Chemicals formed during or after

application of the BWMS should be provided as well.

3.4.2 Acute toxicity

3.4.2.1 The acute toxicity data should be known for
at least two routes of exposure, one of which should
be the oral route. Active Substances or Preparations
that are gases should be assessed in terms of

inhalation toxicity.

3.4.2.2 The submission of dermal and/or inhalation
studies instead of or in addition to oral studies may
be requested depending on the physico—chemical
properties of the substance, the proposed or

potential application of the substance/products.

3.4.2.3 Such information on acute toxicity should be

3.4 WAEHEMHICBETHT —F(GY: 4.2.1.2)
3.4.1 #FE

3.4.1.1 BHEAYZRARILN 2O U AV ISR AT RE
eI T 2T, 2L ED LS
BAIIE, T2 ER LR WE R AL 35720
(2, BRI B R A AR 35, 8 A OB
Je QU AY DRl % Al GE & Do AFI Al 6
THIUE, FEHEEYREBRITBT D, T DI
T, 22472 in vitro 1k, & BAOREETR A RE
(QSAR) K I E D7 — 7 0% () —
N7 7a2) 10 Eo5 ATREMED 5, FIRE Th il
L ANICBE T 2 F 0 U3 FE I RE LA $E R L Cam
L2,

3.4.1.2 @H W, TEHEDE K ORI (2oe
TOESZET) [TOWTHEE., #2345, BWMS
O A o U AR A RSN A BE L O
b AR ICHR A2,

3.4.2 RIEFEE

3.4.2.1 RAMEFMET — 213 BRNOREEZE Te b7
L 2 DOREBRIRICHOWTHLNNCT S, [ET
BHOTEMEWE SUTHRHAN SV TIE, T AFEE AT
i3 %,

3.4.2.2 MEOWEALFIRES, E O
ESND XITE ZBLHMH FIEITGC T, &1
RO DY UFTBMEL T, B KLY TR A
PR DI PN ERIND ATREMED B D,

3.4.2.3 L FIZoWT, 2@t tEReigdt+
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provided for:
.1 Preparations including any of its components;
.2 Active Substances; and

.3 Relevant Chemicals.

3.4.3 Effects on skin and eye

3.4.3.1 Data should provide information on the
degree and nature of skin, eye and associated
mucous membrane irritation, especially with regard
to the reversibility of responses. Data should provide
sufficient information to assess the potential to cause
skin sensitization reactions. Submitted data should

concern testing with the Active Substance(s) or

Preparation(s).

3.4.3.2 Data should include available information

concerning a study on acute dermal

irritation/corrosion and a study on acute eye
irritation/corrosion. The recommended tests are
OECD 404

(Acute Dermal

405

guidelines

Irritation/Corrosion)  and (Acute  Eye
Irritation/Corrosion). Results from validated in vitro

test methods may be submitted.

3.4.3.3 The recommended test guideline for Skin
Sensitization is OECD guideline 406. While the
guinea—pig Maximization test is considered to be the
preferred adjuvant technique in certain cases, there
may be good reasons for choosing the Buehler test
or OECD TG 442A the Local Lymph Node Assay
(LLNA) and OECD TG 442B (Lymph Node Assay:
BrdU-ELISA). However, scientific justification
should be given when either of the two latter

mentioned is used. Information regarding hazard

classification as a sensitizer should be submitted, if

available.

5

1 BEN(FORTOMSEETe) ;
2 TEMEME ; KO

3 B b,

3.4.3 SE/ER VR~ DEEF

3.4.3.1 BJF . IR K OBIR T DAEME A~ D HITH DOFE
BE R OVMEE RIS BOS ORI B2 7 — 4%
T2, BB ORNERIGE B SR T Rtk A
T D7t T — A E R T D, ST
— AR, TEPEE ST OB T BE T 5h DL
5,

3.4.3.2 T —2IZIX, B E R QMR ~D 2D fli%
P/ 8 A MR B9 2 AR IS S W TR AT REZR 1%
oD, LRSI LMERIL, OECD HARZ A
404 (M B & I/ J65 £ E) K O 405 (R BRI
WME/ I8 BNE) TdhD, %2972 in vitro iR IEIZ X
LRI R THD,

3.4.3.3 FEREAFMEICOWTHERSI L OB T AR
FA1%, OECD HARTAY 406 THD, FFEDT
—ATIEE/VEY My KRRl B R &L T
FLWEE X HDM, Buehler 75R<> OECD TG
442A (JRETY o 2 HiakR) (LLNA) &Y OECD TG
442B (V> /X Hi7kBR (BrdU-ELISA) ) #%R 95143
REMRHLATREMEL DD, 2L $RED 2 DD
TR VDA, BHARRIA R 35, &
7o FIHATRE THLOG AT, BAEEmEEL To
A EMESFCEE T DI MBI T2,
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3.4.3.4 Such information related to the effects on
skin and eyes should be provided for:

.1 Preparations including any of its components;

.2 Active Substances; and

.3 Relevant Chemicals.

3.4.4 Repeated—dose toxicity

3.4.4.1 Repeated—dose toxicity should be assessed
based on data from a sub—chronic toxicity study
(90-day) in two species, one rodent and one other
mammalian species, using the oral route unless

another one is more appropriate.

3.4.4.2 Such information on repeated—dose toxicity
should be provided for:

.1 Preparation including any of its components;

.2 Active Substances; and

.3 Relevant Chemicals.

3.4.5 Chronic toxicity

3.4.5.1 There is a need for a chronic toxicity
assessment based on a study of a minimum duration
of 12 months in two species — one rodent and one
other mammalian species — unless a full justification

demonstrates that this test is not necessary.

3.4.5.2 Any chronic study can be combined with a

carcinogenicity study.

3.4.5.3 Such information on chronic toxicity should
be provided for:

.1 Preparation including any of its components;

.2 Active Substances; and

.3 Relevant Chemicals.

3.4.3.4 BLTFIZDWT, B K OR ~ 52882
THIERE TS

1 BAN(ZOETORSEET) ;

2 AEVEE RN

3 B L E,

3.4.4 RERGFM

3.4.4.1 AR HHEMEI, o E & OV O oo
HED 2 SOEMFEICET 5, B0 LS ORER
FEIRZV G TRV IR AR o | HE M (90
H) SR 7 — 2SN 55,

3.4.4.2 LLFIZOWT, RIER G #HMEOHE H A iR
35

1 BAN(ZOETORSEET) ;

2 TS RO

3 B L E,

3.4.5 1BLEEME
3.4.5.1 T AIRILIC Ko TIB M B MR DS R B
ThHLRENRVIRY, 2 SOEYFE—1F -l
O OO ILIE — 12D\ K 12 0 A R o
BRI S TR B IO Z1 T B EN DB,

3.4.5.2 W D18 MBS RS AMERBR LA B
PETHEMTHILNTED,

3.4.5.3 LUFIZDWT, 1B MFHEMEOE WA it
¥

1 WEN(ZOETOMSEET) ;

2 TEEWE S RO

.3 B E,
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3.4.6 Developmental and reproductive toxicity
3.4.6.1 Data should include information from:
.1 a two—generation reproduction and fertility study

(OECD guideline 416

Two—Generation
Reproduction Toxicity Study); and

a prenatal developmental toxicity
(teratogenicity) study in two species (OECD

414

guideline Prenatal Developmental

Toxicity).

3.4.6.2 However, this information can be waived
provided that an argument is submitted based on

structural relationships with a known reproductive

toxicant, the results of other toxicity studies
(including  toxicokinetics), and concerns for
endocrine  disruption.  Such information on

developmental and reproductive toxicity should be
provided for:

.1 Preparation including any of its components;

.2 Active Substances; and

.3 Relevant Chemicals.

3.4.7 Carcinogenicity

3.4.7.1 Carcinogenicity data should be submitted
based on studies performed with one rodent and one
other mammalian species. In case this information is
not provided, a scientific justification should be

submitted.

3.4.7.2 Such information on carcinogenicity should
be provided for:

.1 Preparations including any of its components;

.2 Active Substances; and

.3 Relevant Chemicals.

3.4.6 LIEFELEFEIE
3.4.6.1 T —ZIILL T OIFEHREZ DS
A AR & OV R (OECD A AR T A
416 — “HEARAEFREMERABR) KDY

22 ODEMTRICHOWNTO HARTOIAEFENE (&
FIEE) 305k (OECD HART A 414— HAERT
FATMERR) ,

3.4.6.2 7=72U . BEFNOD A SR F ML L & O 1 ) B
£, MO FEMERER CEMTRE (Mo ak 1T 47 R)
ZELe) DFER KON WH<ELED IR ERITE <
LR SN TV ZOBRITEAR T 52
EMTED, PLFIZOWT, AT AEFIEON A
et 2.

1 BEN(FOLTORSEET) ;
2 JEVEWE ; RO
3 B b,

3.4.7 FEDANE

3.4.7.1 FNRAMEIZOWTIE, Fo3E L O DO
DWFFLFAD 2 SDOAEYFEIZ OV TIEREL7Z3ERIZ
AL T =2 u T 5, 2O RA LW
BT B RRILA TR T2,

3.4.7.2 LI FIZOWT, BRAMEDOERE IR 5!
1 BRI (FORTORSEET) ;

2 JEVEWVE RO
3 BEEA L,
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3.4.8 Mutagenicity/genotoxicity

3.4.8.1 This information should address at least
three tests: a bacterial gene mutation test, an in
vitro mammalian cell cytogenicity study and an in
vitro mammalian cell gene mutation assay. In case of
positive or equivocal results, further in vivo
mutagenicity data are necessary i.e. bone marrow
assay for chromosomal damage or a micronucleus
test. In case this information is not provided, a
scientific justification should be submitted.

3.4.8.2 Such information on mutagenicity and
genotoxicity should be provided for:

.1 Preparations including any of its components;

.2 Active Substances; and

.3 Relevant Chemicals.

3.4.9 Toxicokinetics

3.4.9.1 Basic data on the toxicokinetics of Active
Substances and other components of a Preparation
as well as Relevant Chemicals should be included.
Information on absorption, distribution, metabolism
and elimination (e.g. OECD guideline 417) should be
presented, if available, to allow better understanding
of toxic effects and a reduction of animal testing. The
potential for dermal absorption should be evaluated
preferably 7n vitro or by physico—chemical data to
reduce the need for any specific dermal toxicity

testing.

3.4.8 ZFEFIEBILFIE

3.4.8.1 ZOMEHITIE, D7ekEd 3 DOFRER Ml
R WAER 2R TR BR . in vitro OWEFLIEM
& s FE R e O in vitro OV A FERIIE S+
IR TR A 5D Do 1 RSB ME ST AR I e 7
WA, EBIT in vivo DERIFVET —4 47
B YRR I B 5 5 B BE AR BT R R
VI ThHD, ZOFRERMEL WG AT, B
AR AR 55,

3.4.8.2 LLTFICHOWT, ZRFMEKR OBAZEMED
THMRETRAET 2!

1 WHN(ZOETORDEETD) ;

2 TSR RO

3 B L E,

3.4.9 EYYBIRE (P> aF R 12 R)

3.4.9.1 BHEULEME L EOITTEEWE I OVLAI D
Z DDy DI B REINARDIEART — 2 %5
%o R FRE CThaviX, FE i B o BRI E & O
B BR OB O 72312, WL, 45 Bk, AR O
PEME\Z B 9~ 245 # (] 21X, OECD HART A
47) ZRART Do RO ATREMEIZ DWW T,
FULITFRFE DORE S MR O M B2 IR T 5
72912, in vitro XITHFAL AT — 22 L0
ERAN
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3.5 Data on environmental fate and effect under
aerobic and anaerobic conditions(G9: 4.2.1.3)
3.5.1 General
3.5.1.1 The rate and route of abiotic and biotic
degradation of the Active Substances, components
of a Preparation and Relevant Chemicals under
aerobic and anaerobic conditions should be
assessed, resulting in the identification of relevant
metabolites in the relevant media (ballast water,

marine and fresh waters) (G9: 5.3.4).

3.5.1.2 The solids-water partition coefficient (K,)

and/or organic carbon normalized distribution
coefficient (K,) of the Active Substances,
components of a Preparation and Relevant

Chemicals should be determined (G9: 5.3.6).

3.5.1.3 The data submitted in accordance with this

paragraph should clarify, in addition to the
degradation of the substance, other relevant routes
such as

of dispersion in and from water,

volatilization,  adsorption, sedimentation and
transformation into bound residues. Accordingly, the
exposure of organisms living in water and the

sediment should be established.

3.5.2 Modes of degradation (biotic; abiotic)

3.5.2.1 Testing should include:

1 a study on hydrolysis at pH 5, 7, and 9 under
aerobic  conditions according to OECD
guideline 111;

.2 a study on ready biodegradability according to
OECD guideline 301 (Ready Biodegradability)
or equivalent guidelines if the Active Substance
is discharged only into fresh water;

.3 a study on ready biodegradability according to

OECD guideline 306 (Biodegradability in

3.5 HFRMER CHRERMAESRMG T TOREFIZERITS
HEEHBICETT —#(GY: 4.2.1.3)

3.5.1 #F&

3.5.1.1 GFRME K OMRRMED R E T2 1T D5 ME
W A D RSy K ONBEEAL ) B D A Y
B OVEW Y7255 Fif 3R BE Je OSRR BE 2 3T 97, =
AT R BIE S DR (T ARIK K K& OV
K) IS % BT 2 53 iR AE R S REE S LD
(G9: 5.3.4),

3.5.1.2 1EMEME . WA D RSy K OB E L E
D [EE I D sy EiAR 2 (K) K OY/ T AR 3 1
AL EAR L (K,) R ET 5 (GI: 5.3.6),

3.5.1.3 ZOHEITHEW SIS T —ZIZ80, WE
DRI Z ., 7838 WA | LB K OFE G IR W
SOEEH LS T2 IR F OVK H 5 D B E AL
BRI DS BIRR IS 70 D, 5 RADIT . K R OVERE
DAY ~DEEFE D RSND,

3.5.2 D AEBEE (EBHT; FEAEYR)
3.5.2.1 HBRICIZLL FEEDS:
.1 OECD AARTAY 111 ([ZHEILT DT RS
T pH 5, 7 Je V9 TOMKSY fiitadi ;

2 EEMBENEKICOBRPEHENI B A .
OECD HARTA> 301 (G453 MFE) X iXE%
DITARTA NZHERA D 5y A= 55 fi ek Bk

3 IEEMEREARKICO BRSNS EA .
OECD HART A 306 (Hg/KIZBITDALF

40




JR3T

{RAR

Seawater) or equivalent guidelines if the Active
Substance is discharged only into marine water;
.4 studies on ready biodegradability according to
OECD guideline 301 (or equivalent guidelines)
and OECD guideline 306 (or
if

equivalent

guidelines) the Active Substance is
discharged into estuarine water (e.g. inland
harbour with contact to seawater); and

.5 it is recommended to evaluate the fate of Active
Substances and Relevant Chemicals in fresh
water (PSU < 3) and in marine water (PSU > 32)
each at low temperatures (5° C) and higher

temperatures (> 25° C).

3.5.2.2 If the Active Substance is not readily
biodegradable, then the following higher tier studies
should be conducted:
.1 a study on aerobic and anaerobic transformation
in aquatic sediment systems according to
OECD guideline 308 (Aerobic and Anaerobic
Transformation in Aquatic Sediment Systems)
or equivalent guidelines if Koc >500 L/kg, using
fresh or marine water depending on the kind of
aquatic ecosystem where discharge is intended.
At system with high organic

least one

matter/nutrient content and one with low
organic matter/nutrient content should be
tested;

a study on aerobic transformation of low
concentrations  of organic  contaminants
according to OECD guideline 309 (Aerobic
Mineralization in Surface Water — Simulation
Biodegradation Test) or equivalent guidelines,
using fresh or marine water depending on the
kind of aquatic ecosystem where discharge is
intended; and

.3 where relevant, a study on photo—transformation

M) XA EDITARTANHEIA D5 5y
i PR

A TEHEWE BTOKICHE S L2356 (2 ik &
B DNEERE) . OECD HARZA> 301 (%
R%EDITARTAL) kY OECD HART A
306 U DI ARTA L) IZHEM A5 5 £
Oy Rt e Y

5 IEMEYE Kk O BEAL W E IOV T K
(PSU < 3) KON/ (PSU > 32) ZHLZENDH
A (5C) B OMEK (525°C) I2B1T BB HEZ 3T
iDL RSN,

3.5.2.2 G MEME NG £ Sy I TG AT, B
TOBEKREBEEIT:

.1 Koc > 500 L/kg D%56, PEHINTRES DK
AERE R O REUZIS U TR AR T AR Z v
72, OECD HARZA> 308 UK RJIEE R ICHITF
DUFRIN K OB R T REZEA L) ST IR %D 7
ARTA NS DRI RITIB T DU

19 M O TIZ BB R (il D 7eleh | Ak

W,/ REBEOEHARPEN—DDRE, Atk

W/ REHROEHRBPMEN—DDRITHON

TRBRZ1T9;

2 HEHDEE S L OK SRR R OFEFEIIG T
Yk XN HEAKZ iz, OECD TART A
309 (K&K T T AF A HERAL — 18 A 5
fRMERBR) UXRIE DA AR TA YIS D
(R B A HETE YL L D - RO T E itk R
a0

3 BROHLGE . AKPIZB T D05 R Ic e
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in water, e.g. US EPA OPPTS 835.2210 (1998)

and/or OECD Guidance document on

photo—transformation in water (1997).
3.5.2.3 Such information on the modes of
degradation should be provided for:

.1 Active Substances;
.2 any other components of Preparations; and

.3 Relevant Chemicals.

3.5.83 Persistence and identification of the main
metabolites in the relevant media (ballast
water, marine and fresh waters)

3.5.3.1 The route of degradation in the higher tier

simulation tests specified under section 3.5.2 of this

Methodology should be characterized based on a

mass balance, including mineralization and formation

of bound residues. Reaction or transformation
products formed that may be considered as Relevant

Chemicals should be identified.

3.5.3.2 Such information on persistence and

metabolites should be provided for:

.1 Active Substances;
.2 any components of Preparations; and
.3 Relevant Chemicals.

3.5.4 Bioaccumulation, partition coefiicient,
octanol/water partition coefficient

3.5.4.1 Data should include:

and

1 information on  bioconcentration

biomagnification, which have already been
detailed earlier in this Methodology;

.2 a study into the log Pow according to OECD

107 (Partition Coefficient

Shake Flask Method),

OECD guideline 117 (Partition coefficient —

guideline

(n—octanol/water):

T2k, Bz 1E, US EPA OPPTS 835.2210
(1998) e U8/ X Id /K H Iz BT Dy iRtk
BH9% OECD A A& A3 (1997),

3.5.2.3 LUFIZOWT, Sf I B 215 a2
H35:

A IEEE

2 BH|OZOMAETORKSY; L

.3 BEAb T E,

3.5.3 BESHEIER OBELRAE (NTAPAK, MK T
N 12 F51F B E 740 7 IRAE LY DIFIE

3.5.3.1 ALFED 352 HIZTFEHLIZmk DI I=L
—al BBRICE D0 AR IL, SR R O & 7%
BT il a & T B INSS FE SV TR 1T 5,
B LM LB 2 HALD ATREME 038 D SOG4 ik
W ST R 2 R TE T D,

3.5.3.2 LLTITOWT, #Eoy iR M Je UMy iR A2 B
2B DI MA TR AT %

A IEMEE

2 BH|OZOMAETORSY; kO

3 B L E,

3.5.4 EYEBFEIE, FHIFE, 25/ —n K5
157534
3.5.4.1 T—HITILL FEEDHD:

A AR EOR B TRER L2 LY & R
( bioconcentration ) K& T 4 #E ¥ #F %
(biomagnification) D ;

.2 OECD HARZ A2 107 (5 Ffe¥ (n—A2 %/ —
NV IK) 7T AARES ) OECD TART A
117 (3 BLfR L (n—A2 %/ — v/ /K) :HPLC
15) IRFEDOT AT ARTA NIRRT S
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n-octanol/water HPLC method) or equivalent log Pow (Zf23ER, BUKMEDSIEF IZEVME
test guidelines. For very hydrophobic EiE, KRB EENEY THD (B 21X,
compounds, a slow stirring method is OECD 123 (4rBlfRE — (KR iE) ) s LY
appropriate (e.g. OECD 123 (Partition

coefficient — Slow Stirring Method)); and
.3 the partition coefficient between solids and
liquids should be determined, e.g. according to
EU Technical Guidance Document on Risk
Assessment (2003) for at least three inocula,
marine
sediment, (sludge)

(OECD 106). If no measured data are available

including fresh water sediment,

and particulate matter

for a specific adsorbing material, it is assumed
that all adsorption can be related to the organic
matter of the medium, viz. standardization to
K... This is only valid for non—ionic substances.
For ionic substances, the K values and the test
characteristics (% clay, CEC, % o.c., pH) should

be reported.

3.5.4.2 Such information on bioaccumulation and
partition coefficients should be provided for:

.1 Active Substances;

.2 any other components of Preparations; and

.3 Relevant Chemicals.

3.5.5 Bioavailability/ biomagnification/
bioconcentration

3.5.5.1 If log Pow >3, testing of the bioaccumulation

potential should be considered taking into account

the following points:

.1 one bioconcentration factor (BCF) determined in
a bioconcentration study (at two dosing levels)
with fish (e.g. OECD 305) or bivalves. The BCF
should be based on uptake/elimination kinetics

(k1/k2). The half-life for elimination should be

reported. Fat content in marine fish typically

3 B o sy Bl AR, B2 1X EU Technical
Guidance Document on Risk Assessment (2003)
(ZHEHLL | HROKJEEE | IR M ORI
(15Ie) & te b7 et 3FIIT OV TIRET
% (OECD 106) , 5 E D W A& EIZ BT 5
ET —HMAFTERWG AT, RTORE
DR OG D BER T NS, 37205
Koo ~DIEHECEATIZEN TEDLLRE T D,
CHUE, AN EIZIRV A THD, A
TP OWTIL, K, K ORBR S (%
clay. CEC. % o.c.. pH) &4 5,

3.5.4.2 LLFIZOWT, AWM e OV bR 3
2B DI MA TR AT %!

A IEEE

2 ®H|OZOMAETORSY; kO

3 B L E,

3.5.5 EWFHIFIHRE L REBRNIE LB B
1

3.5.5.1 log Pow > 3 D35E | LW ERINEITLRDFER

WZHOWC U TOREEETH:

A1 AW IRMEAR S (BCR) 13, fE (1213 OECD
305) XM HD (2 SO HEL L TO) A
Wl TR E T %, BCF 13, #HL Pk
TS Tk (k1/k2) (2 3-5<, HEHICER D 6
WEWE+5, WEAMAOREE A RIL, %
HICERED 0.5~15%ThD, BCF 1%, I5E
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ranges between 0.5 and 15 per cent of the
whole body weight. BCF should be normalized
to 5 per cent fat. The BCF, could e.g. be
calculated with formulae 74 and 75 of the TGD
(see 3.3.5) using the log Kow;

.2 the biomagnification and persistence in the food
web should be discussed based on the results
from aquatic toxicity testing, mammalian
toxicity evaluation and bioaccumulation and
biodegradation data; and

.3 there are no data provisions on bioavailability
since it is considered that the bioavailability in
the toxicity test systems is equivalent to the
conditions  under  assessment. If the

bioavailability of the Active Substance or

Relevant Chemical in the discharge or the

receiving environment is to be assessed,

consequently, the bioavailability in the toxicity
testing is to be reconsidered.

3.5.5.2

Such bioavailability/

should be

information  on
biomagnification/  bioconcentration
provided for:

.1 Active Substances;

.2 Any components of a Preparation; and

.3 Relevant Chemicals.

3.5.6 Reaction with organic matter

3.5.6.1 The reaction of radicals produced by the
action of Active Substances with organic matter
should be addressed qualitatively as to identify
products of concern to the environment and, where
possible, quantitatively as to identify environmental
concentrations. In cases where this information is
not available, a scientific justification should be

submitted.

G R %L CIERE(L 3%, BCF 1L, #lx X
log Kow Z T TGD(3.3.5 THEMR) O 74
BT EHTAIENTED;

2 BN d0 1T 2 A BB A ME Mo OV Sy gt L2
DUNTIE, AKRAEFENERER K OB T2
FEAfG DG L L BRI K O fRED T
— SN TRES; KO

3 mEREBCR ISR T 2B R R R,
i DS LRIEFETHLLEZbNDTD | L
YRR REICBE 357 —Z D &3,
PR ST ABRBE RIS BT DT E X
(I B E O AW ORI T sE A R Al S
L% E . i RANC R ER (2B 1T D AW Y
MAHBEZ FRETT D28 L70 2,

3.5.5.2 LU FICHWT, W iR Hee /A e
Mtk E e (B T DI A TR

A JEVEYE
2 WHIDOZOMETDORS; kDY
3 P LW,

3.5.6 HHEYEDRIGTE

3.5.6.1 IEMEMEDIERICKVAEK T 2T v
HHED LD NN T, BREIRDBEDOHD
A T AT E TR, 72, FTRETH
FURBRBE IR 2 45 D720 10 IRl 5
%o ZOMEMMBFI A FHE TRV ST, TOR
FIRRILZ £ 55,
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3.5.6.2 Radical producing chemicals are capable of

forming halogenated (chlorinated, brominated)
hydrocarbons that may be of concern to environment
or human health, in the presence of organic matter.
For these substances, the freely and otherwise
reasonably available information should be presented
and discussed in relation to the proposed manner of
application, since they are subject to the decision

making criteria.

3.5.6.3 Such information on the reaction with
organic matter should be provided for:
.1 Active Substances; and

.2 Relevant Chemicals.

3.5.7 Potential physical effects on wildlife and
benthic habitats

3.5.7.1 Data  requirements consisting  of

physical/chemical properties are also required under

other headings. Further guidance can be found in the

MEPC-approved hazard

published as GESAMP Reports and Studies No.64. In

evaluation procedure
cases where this information is not available, a

scientific justification should be submitted.

3.5.7.2 Such data on the potential physical effects on
wildlife and benthic habitats should be provided for:
.1 Preparations including any of its components;
.2 Active Substances;
.3 Relevant Chemicals; and

.4 discharged ballast water.

3.5.8 Potential residues in seafood

3.5.8.1 As appropriate, data should be submitted to
assess the potential presence of residues of the
Active Substance in seafood, the possible impact on

consumer safety, and the level of residues that may
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be tolerated in seafood. Any available monitoring
data on residues of the substance in seafood should

be submitted.

3.5.8.2 Such data on potential residues in seafood
should be provided for:

.1 Preparations including any of its components;

.2 Active Substances; and

.3 Relevant Chemicals.

3.5.9 Any known Interactive effects

3.5.9.1 Any knowledge (or absence of this

knowledge) on interactive effects of the substances
identified with the ballast water, with other
Preparations to be used in ballast water, with other
physical or chemical management of the ballast
water, or with the receiving environment, should be

reported. In cases where this information is not

available, a scientific justification should be
submitted.
3.5.9.2 Such information on known interactive

effects should be provided for:
.1 Preparations including any of its components;
.2 Active Substances; and

.3 Relevant Chemicals.
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3.6 Physical and chemical properties for the Active
and preparations and treated
ballast water, if applicable (G9: 4.2.1.4)

3.6.1 General

Substances

Data should be submitted for the Active Substances,
Preparations including any of its components, the
treated ballast water on board and the Relevant
Chemicals to allow for the identification of hazards to

the crew, the ship and the environment.

3.6.2 Melting point
Data on the melting point should be provided for

Active Substances.

3.6.3 Boiling point
Data on the boiling point should be provided for

Active Substances.

3.6.4 Flammability (ash point)
Data on the flash point should be provided for:
.1 Active Substances; and

.2 Relevant Chemicals.

3.6.5 Density (relative density)
Data on the density should be provided for:
.1 Active Substances; and

.2 discharged ballast water.

3.6.6 Vapour pressure, vapour density
Data on the vapour pressure and vapour density
should be provided for:

.1 Active Substances; and

.2 Relevant Chemicals.

3.6.7 Water solubility/dissociation constant
Data on the water solubility and dissociation

constant should be provided for:
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.1 Active Substances; and

.2 Relevant Chemicals.

3.6.8 Oxidation/reduction potential
Data on the oxidation/reduction potentials should be
provided for:

.1 Preparations including any of its components;

.2 Active Substances;

.3 Relevant Chemicals; and

.4 discharged ballast water.

3.6.9 Corrosivity and chemical influence on the
materials or equipment of normal ship
construction

3.6.9.1 For the dataset, at least the corrosivity and

chemical influence to low carbon steel and other

metals (e.g. stainless steel, Cu alloys and Ni alloys)
and non-metals (e.g. gasket, coatings and seal
materials) as may be found in a ship’s seawater
piping, fittings and structures that will be exposed to

the Active Substance and Relevant Chemicals should

be provided.

Data required for Basic Approval
3.6.9.2 For Basic Approval it is sufficient that the

data from publicly available sources are submitted.

Data required for Final Approval

3.6.9.3 For Final Approval evaluation, the risk to
the Safety of Ships should be assessed (see chapter
7.1).

3.6.10 Auto—ignition temperature
Data on the auto—ignition temperature should be
provided for:

.1 Active Substances; and

.2 Relevant Chemicals.
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3.6.11 Explosive properties
Data on the explosive properties should be provided
for:

.1 Active Substance; and

.2 Relevant Chemicals.

3.6.12 Oxidizing properties
Data on the oxidizing properties should be provided
for:

.1 Active Substances; and

.2 Relevant Chemicals.

3.6.13 Surface tension
Data on the surface tension should be provided for:
.1 Active Substances; and

.2 Relevant Chemicals.

3.6.14 Viscosity
Data on the viscosity should be provided for:
.1 Active Substances; and

.2 Relevant Chemicals.

3.6.15 Thermal stability and identity of relevant
breakdown products

Data on thermal stability and identity of relevant

breakdown products should be provided for Active

Substances.

3.6.16 Reactivity towards materials
Data on the reactivity towards materials, e.g. piping,

gaskets and containers, should be provided for:

.1 Preparations
.2 Active Substances; and

.3 Relevant Chemicals.
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3.6.17 pH

Since the pH of test waters can influence the
formation of disinfection by—products, all chemical
analysis results relating to the investigation of
by—product formation should be accompanied by a
specification of the pH. Data on the pH should be

provided for uptake water and discharged water.

3.6.18 Salinity

Since the salinity of test waters can influence the
formation of disinfection by products, all chemical
analysis results relating to the investigation of
by—product formation should be accompanied by a
specification of the salinity. If water of different
sources was mixed or any additives were added to
natural test water to achieve the given salinity, this
should be specified. Data on the salinity should be

provided for uptake water and discharged water.

3.6.19 TOC, DOC, percentage of particulate matter
Since the organic carbon and particulate matter
content of test waters can influence the formation of
disinfection by-products, all chemical analysis
results relating to the investigation of by—product
formation should be accompanied by a specification
of TOC, DOC, and total suspended solids (TSS). If
any additives were added to natural test water at
Basic Approval or Final Approval to achieve the
given concentrations, these should be specified.
Data on the TOC, DOC and percentage of

particulate matter should be provided for uptake

water and discharged water.

3.6.20 Other known relevant physical or chemical
hazards

Data on the any other known relevant physical or

3.6.17 pH
AR pH IR #RI LR DIE RIS BT 5T
D | BRI BT 54 TOF T i R pH %
LT 2, BUK K OHEKIZOWT pH OF —4%
fEfd o,

3.6.18 P BE

FRBR K D 18 53 P FE VTV 72 Bl A2 ) O T Rl B 288
T 5720, BIAERICEET 52 TP il 5
W IREZR T2, FrEDE D IREEZSLT-
DITE IR D KIED KR EIRE LT 6 AL RIRDFA
BOKITIRIN ZINZ 285612k, O 5 &R T
%o BUK K OHEKIZOWT ERE DT — 2%
fit42,

3.6.19 TOC, DOC, s 7Y EDEE (%)
RBUKIZE ENDA IR K ORI IR B Z I
Al A A DT RSB 2720 | Bl AR 2 B9
HETOEDHIHFERIC TOC, DOC K& ORIz
WE (TSS) AR T 5, FATKGE TR ATRD
BRI, BRI DR FEZ DT I RRORBKICTR
M INZI25E120%, 2O 5 E2HE T 5, Bk K&
OHEKIZDUWT, TOC, DOC J OV 1R Dl
& ) OF =2 EARET D,

3.6.20 €D BE T S DYEEFI X IFEFHIE
BEHE
LLUFIZ DWW, Do B3 2 BE 2 o ¥ B X

50




JR3T

{RAR

chemical hazards should be provided for:
.1 Active Substances;
.2 Relevant Chemicals; and

.3 discharged ballast water.

3.7 Analytical methods at environmentally relevant
concentrations (G9: 4.2.1.5)
3.7.1 Recognizing that some methods may only
cover a range of chemicals, e.g. TRO, analytical
methods at environmentally relevant concentrations
should be provided for:
.1 Active Substance; and

.2 Relevant Chemicals.

3.7.2 If the BWMS needs any monitoring system for

Active Substance, the analytical methods and

product name of the monitoring equipment should be

provided.
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4 USE OF THE ACTIVE SUBSTANCE OR THE
PREPARATION

4.1 The manner of application

4.1.1 The proposal for Basic Approval and Final

Approval should include the intended minimum and

maximum dosage and maximum allowable discharge

concentrations of Active Substances, if applicable.

4.1.2 The proposal should also include the manner of

application of the Active Substance or the
Preparation by the BWMS to ensure the dosage and

concentrations mentioned in paragraph 4.1.1 above.

4.1.3 In relation to section 7 of Procedure (G9), the
dossier should contain the necessary data addressing
the following items:
.1 the technical manual or instructions by the
Administration, including the product
specification, process description, operational
instructions, details of the major components
technical installation

and materials used,

specifications, system limitations, and routine
maintenance should be provided. The technical
manual should also clearly specify the dosage to

be added to ballast water and the maximum

discharge concentration of the Active
Substance therein;

.2 recommended methods and precautions
concerning handling, wuse, storage, and
transport;

.3 procedures to be followed in case of fire, and the
nature of reaction products, combustion gases,
etc.;

.4 emergency measures in case of an accident;

.5 an indication of the possibility of destruction or
decontamination following emergency release in

the marine environment;
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.6 procedures for the management of wastes that
may be generated during the operation of the
BWMS;

.7 the manner or procedure of reuse or recycling of
Active  Substances or  Preparations, if
applicable;

.8 the possibility of neutralization;

.9 conditions for controlled discharge;

.10 minimum retention time of treated water on
board before discharge;

.11 the amount of substance on board ship; and

.12 if an Active Substance is used that is
convertible to TRO, the dose should be

expressed as mg/L as Cl,.

4.1.4 Appropriate risk management measures (e.g.
for neutralization of the Active Substance in case of
emergency or if PEC/PNEC at discharge >1) should
be described. These management measures are an
integral part of the ballast water management system

and should be evaluated in the assessment.

4.1.5 The risk management measures proposed
should be evaluated in respect to the hazards to

ship, personnel and the environment.
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5 RISK CHARACTERIZATION - HUMAN |5 YRZHIE - ANORERE

HEALTH
5.1 In risk characterization for human health, the
procedure is to compare the exposure levels to which
the target groups are exposed or likely to be exposed
with those levels at which no toxic effects from the

chemicals are expected to occur.

5.2 A quantitative risk assessment is an iterative
process and normally includes four steps:

.1 Hazard identification — what are the substances
of concern and what are their effects?

.2 Dose (concentration) — response (effect) relation
— what is the relationship between the dose and
the severity or the frequency of the effect?

.3 Exposure assessment — what is the intensity, and
the duration or frequency of exposure to an
agent?

.4 Risk characterization — how to quantify the risk

from the above data?

5.3 In assessing an acceptable level of a particular
substance, the procedure usually follows moving
from animal experiments or preferably human data
(e.g. epidemiological studies) giving a No Observed
(NOAEL) or a Lowest
Observed Adverse Effect Level (LOAEL) to derive

Adverse Effect Level

an exposure limit above, which humans should not be
exposed to (Derived No Effect Level — DNELs).
Taking into account the critical health effect that can
be exerted by a threshold mode of action, the lowest
DNEL for each exposure route should be established
by dividing the value of the critical dose descriptor,
e.g. N(L)OAEL, by an assessment factor (AF) to
allow for extrapolation from experimental data to real
Comparison of this

human exposure situations.

exposure limit with a measured or estimated
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exposure level is then used to judge whether the
situation is satisfactory or whether risk management

measures are required.

5.4 Based on the most suitable N(L)YOAEL, a DNEL
for further risk assessment is derived. Generally, the
DNEL 1is determined by applying an Assessment
Factor (AF) according to the formula:

DNEL = N(L)OAEL/AF

5.5 Two groups of potentially exposed persons are
distinguished as follows:
.1 workers (crew and port State control officers);
and

.2 general public.

5.6 Particularly in case of occupational exposure, it
is of primary importance to fully understand the
processes and unit operations in which exposure
occurs, and the actual activities resulting in
exposure (potentially exposed individuals, frequency
and duration of the routes of concern, what personal
protective equipment and control measures are used
to reduce or mitigate exposure, and how effective

they are).

5.7 Where data are of an unsatisfactory quality, it is
useful to conduct an assessment using “worst case”
assumptions. If this indicates a risk of no concern,

the assessment needs no further refinement.

5.8 Exposure should always be assessed in the first

instance for the wunprotected worker and, if
appropriate, a second assessment, should be made
taking personal protective equipment (PPE) into

account.
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5.9 In the risk characterization, these estimates are
combined with the results of the effects assessment
and conclusions are drawn whether or not there is a
any (Risk
Characterization Ratio (RCR) = Exposure/DNEL).

concern for scenarios  assessed

5.10 When a risk assessment results in the
conclusion that there is an unacceptable risk (RCR >
1), a second tier assessment should be performed by
considering specific risk control measures in order to
lower this risk to acceptable levels (protective
clothing, respirators and self-contained breathing
apparatus, crew training, good operational practices,
etc.).
5.11 The effect assessment of the Active
Substances, Preparations and Relevant Chemicals
should include a screening on carcinogenic,
mutagenic and endocrine disruptive properties. If the
screening results give rise to concerns, this should

give rise to a further assessment.

5.12 As a general rule, exposure in the workplace
must be avoided or minimized as far as technically
feasible. In addition, a risk for the general public
from secondary exposure to a non—threshold
carcinogenic substance is also unacceptable.

5.13 Carcinogens can have a threshold or
non—threshold mode of action. When it comes to
threshold carcinogens, these can be assessed by
using a Derived No—Effect Level (DNEL) approach,
however in the case of the non—threshold
carcinogens a different approach to risk assessment
is recommended. In these cases, a Derived Minimal

Effect Level (DMEL) should be determined.
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5.14 Cancer risk levels between 10 to 10° are
normally seen as indicative tolerable risk levels when
setting DMELs. Where these values are available
from internationally recognized bodies, they can be

used to set DMELSs for risk assessment purposes.

5.15 The assessment of the carcinogenicity,
mutagenicity and reproductive toxicity properties of
the Active Substance and the Relevant Chemicals
takes place as part of the PBT assessment (see 6.1 of

this Methodology).

5.16 The procedure followed is described in more

detail in appendix 4.
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6 RISK CHARACTERIZATION — ENVIRONMENT
The environmental risk assessment approach is set
up according to the following principles:

.1 Hazard identification — what are the substances
of concern and what are their effects?

.2 Dose (concentration) — response (effect) relation
— what is the relationship between the dose and
the severity or the frequency of the effect?

.3 Exposure assessment — what is the intensity, and
the duration or frequency of exposure to an
agent?

.4 Risk characterization — how to quantify the risk

from the above data?

6.1 Screening for persistence, bioaccumulation and
toxicity (G9: 5.1)

6.1.1 Persistence (G9: 5.1.1.1)

6.1.1.1 Persistence is preferably assessed in
simulation test systems to determine the half-life
under relevant conditions. Biodegradation screening
tests may be used to show that the substances are
readily biodegradable. The determination of the
half-life should include assessment of Relevant

Chemicals.

6.1.1.2 For persistence and degradation data, see

sections 3.5.2 and 3.5.4 of this Methodology.

6.1.2 Bioaccumulation (G9: 5.1.1.2)

6.1.2.1 The assessment of the bioaccumulation
potential should use measured bioconcentration
factors in marine (or freshwater organisms). Where
test results are not available, the assessment of the

bioaccumulation potential of an organic substance

may be based on the log P,.

6.1.2.2 For bioaccumulation data, see sections 3.3.6

6 VAZHIE - BRE
BREY 273D 7L LL T OJFENSRLS |

1 EREDORE - BEINIWE KR, 21
(ZRDRCBN AT 2

2 ARGRE) — s (B8 BR—KkE5ELY
BORRICHELDOBIRITEI D 2

3 BRBIN — FH~DIRBEOIRS, RFE IR,
BFEIXE OREED 2

4 JRTHIE— LR OT — MBI ARINRED IS
BB LEZD?

6.1 Bt AMEBER OBHICETIRY
V—=27(G9: 5.1)

6.1.1 BERHEI (GY: 5.1.1.1)

6.1.1.1 #EorMRMEIT, B SR T IS I81T 2 - It
ERET D2 —var kB R E O CREE$
LIENEELW, B IRMED AT Y — =2 7 3 R
X, WE DG A IRE THDHZEE R T T2 ITHI A
TED, RO REIZIL, BIEAL 2 O R Al
BEDD,

6.1.1.2 EESfRME K N iR MED 7 — 212D T
1. ACE35.2 RN 35.4HEASROZLE,

6.1.2 £YEFEIE(GY: 5.1.1.2)

6.1.2.1 W EREMEORALITIL, MR CUTEAK)
EWZONWTHRIESNIZ AW EFREE 05,
FRBRE AFH ATRE TR W& A O A E
FEPE AR DRI, log P, ICHASWNTHTHIZENT
EYAR

6.1.2.2 EYEEMEOT —HITONWTIT, ALE
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and 3.5.3 of this Methodology.

6.1.3 Toxicity tests (G9: 5.1.2.3)
6.1.3.1 Acute and/or chronic ecotoxicity data,
ideally covering the sensitive life stages, should be

used for the assessment of the toxicity criterion.

6.1.3.2 For ecotoxicity data, see section 3.3 of this

Methodology.

6.1.3.3 It is necessary to consider, whether an effect
assessment based on tests in freshwater species
offers sufficient certainty that sensitive marine

species will be covered by any risk assessment.

6.1.4 Does the Active Substance and/or Preparation

meet all three criteria for PBT?

3.3.6 XO'3.5.3HESHOZL,

6.1.3 FMFBE(GI: 5.1.2.3)

6.1.3.1 JRAIEL T, BRI RS M ED R VTS
B AT T, RO B D e T —
L%, wMEHIE OFHEIAE 7%,

6.1.3.2 ABEFRMEDT —HITHOWNWTiX, ALED
J3WEEZHDIL,

6.1.3.3 #AKFEDORBRI I SEBITMA, VAY
R D %t B2 L 72 B 2 M O R O IEEERR IS AL T
F I3 I TN E A T HNEIDITONT, i D
VERHD,

6.1.4 JEHMEHER P RIFEE L, PBT D 3 ©OD
BEr 2 TRHEL VB ?

Table 1: Criteria for identification of PBT Substances

Criterion PBT criteria
Half-life:
> 60 days in marine water, or
Persistence > 40 days in fresh water,* or
> 180 days in marine sediments, or
> 120 days in freshwater sediments
I Experimentally determined BCE > 2,000, or if no

experimentally BCF has been determined, Log Pow23

Chronic NOEC

Toxicity (environment)

Toxicity (human health, CMR)

carcinogenic (category 1A or 1B),
mutagenic (category 1A or 1B) or
toxic for reproduction (category 1A, 1B or 2)

According to GHS classification.

<0.01 mg/L

* For the purpose of marine environmental risk assessment, half-life data in fresh water and fresh

water sediment can be overruled by data obtained under marine conditions.

See also Table 1 in Procedure (G9).
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#1:PBT MBE DR EDT- DEHE

A

PBT Z#E

AT -

KT > 600, X
KT > 40 %, XX
KB ¢ > 1800, XiX
YOKIEER T > 120 H*

AW ERANE

ERIZIDED - BCF > 2,000, X%
EERZLVEDLNI-BCEN2WES . Log Pow>3

= (BREE)
M (N OfEEE, CMR)

12 MNOEC<0.01mg/L

FMAME (BT —1AUZIB) .
EJEME (DT IV —1AXIXIB) T
A Gttt (07U —1A, 1IBXI32)
GHSZ I 354,

* MEEBRBHTII BYAZEEA H A Th B0 | AR OB R D BB 07—
1% A EETOF —a2EmsnnIE. HI T &5,

FIE(GY) DFE 1 HLZMDIL,

JFR 3L

iR

6.1.4.1 Active Substances, Relevant Chemicals or
Preparations identified as PBT substances will not be
in accordance with

recommended for approval

paragraph 6.4.1 of Procedure (G9).

6.1.4.2 The CMR assessment is based on new
regulations in several jurisdictions as part of the PBT
assessment. This is a new development in the risk
assessment methods as applied by jurisdictions to
register pesticides, biocides and industrial chemicals.
Therefore, it is considered appropriate that including
CMR into the methodology of the evaluation of BWMS

is necessary to be in line with these jurisdictions.

6.1.4.3 Based on the appropriate toxicological studies
on carcinogenicity, mutagenicity and reproductive

toxicity, the Relevant Chemicals should be scored on

6.1.4.1 PBT WL L CHrESNZIEMEYE . BEEAL
VS OTRAN T, FNE(GY)6.4.1 TEHITHEW, KR
DENE SN0,

6.1.4.2 CMR i, —EBOFTEIZ I 287708
HZEESWTEY, PBT #HliO—ERELTITO, Zh
Ix, B A B AEMA L OV T3 b2 E & 5 b
T HITE CTHWOILLOHT- 7RV AVl H1ETh 5,
LR T, ZHBDFFE IC G bE D728, BWMS O
SEAMIZ4% 5 Methodology IZ CMR Z& A2 LX)
ThoHEZZHLND,

6.1.4.3 FMBAME, 28 BJFM K OETR I T2
WY R EE R ICESE, BE{bFEwE I
W, FAEMERTHAIT L RSBRWEEIT 0 &
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these three items, using 1 (one) if the substance
showed the hazard under consideration and 0 (zero) if
show the hazard under

the substance did not

consideration.

6.1.4.4 For any Relevant Chemical showing at least
one of the hazards, carcinogenicity, mutagenicity or
reproductive toxicity, exposure should be avoided or
relevant risk mitigation measures should be proposed
to minimize exposure to an acceptable level using

appropriate extrapolation methods.

LT, 2B 3HHDARAT (T 242,

6.1.4.4 FEB M ZRFMESUIAEFEEDS B
e =D DOHEWE R T VR LB L E
{ZONWTh | MR R 2 [R5 3T B2 AR IR IS,
OSBRIV ECIREL o/ MET DT DU AT
B 2R R T 5,
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6.2 Evaluation of the discharged ballast water (G9:
5.2)

6.2.1 General

6.2.1.1 The advantage of toxicity testing on the
ballast water discharge is that it integrates and
addresses the potential aquatic toxicity of the Active
Substance, Preparation including any of its
components and Relevant Chemicals formed during

and after application of the BWMS.

6.2.1.2 For ecotoxicity data, see sections 3.3.2 and

3.3.3 of this Methodology.

6.2.1.3 The wvalidity criteria should be clearly
established during planning and the results of the

validation should be stated in the report.

6.2.1.4 For the acute and chronic test using algae,
the following three criteria should be taken into
account:

.1 The biomass should increase exponentially by a
factor of at least 16 within the 72-hour test
period. This corresponds to a specific growth
rate of 0.92 d ..

.2 The mean coefficient of variation for
section—by—section specific growth rates (days
0-1, 1-2 and 2-3, for 72-hour tests) must not
exceed 35% (OECD 201).

.3 The coefficient of variation of average specific
growth rates in the replicates during the whole
test period must not exceed 7% (ISO 10253) or

10% (OECD 201).

6.2.2 Basic Approval

6.2.2.1 Testing should be performed in the laboratory
using a sample prepared by simulation of the BWMS
(G9: 5.2.1).

6.2 PEH T ZANKDFEAR (G9: 5.2)

6.2.1 #FE

6.2.1.1 HEH ANTARNKO BEHERBRAITHOF AU, 16
P WA (ZDETORR S EETe) LT BWMS
O3 FH - 2 2 AR RS AL 2 B L B DY
7 KAL) T E LD TR DHZETHD,

6.2.1.2 AEREFEMEDT —ZZHON T, ACE 3.3.2
K333 HESHROIL,

6.2.1.3 FHEIDOBIE T2 Y MEEMELIAMEICRREL |
BREDRE R W EIR T,

6.2.1.4 HHEZHWDLEAM LK OEMERERCIX, LT
D3 ODIEMEEZ BT D!

172 B oBRBIMICRB W T, A ES TR
N DIl 16 BT 528, Zhud,
AERGEE 0.92/ BIZxHGR9 5,

2 v ar Tl (72 BEREERERD 0-1 H, 1-2 H &
W 2-3 H) OEEEE D) L ELRE DS 35%%
B2 722 & (OECD 201),

3 RAEBR AR RO AR E DD IRLUIEZE
FRELDY 7% (1SO 10253) X% 10% (OECD 201)
THEZIR N,

6.2.2 BAAR
6.2.2.1 #AERIL. BWMS O 32l —iaitkbY
FNAEEHL ., EREICTERTA(GI:5.2.1).,

62




JR3T

(TN

6.2.2.2 It is required that the residual toxicity of
treated ballast water is assessed in marine, brackish
and fresh water to provide certainty as to
acceptability when the treated water is discharged
because discharge of ballast water may occur in all
three salinities and, therefore, risk assessment in
three salinities is needed. Any limitations as to
should be clearly

environmental acceptability

indicated in the submission.

6.2.3 Final Approval
6.2.3.1 Toxicity tests (Whole Effluent Toxicity test)
with samples of ballast water treated with the BWMS

from the land-based test set—up should be conducted
(G9: 5.2.1.2, 5.2.2 and 5.2.3).

6.2.3.2 From a pragmatic standpoint, the following
information would provide adequate safeguards for the
environment and may replace the requirement of the
submission of chronic toxicity data on the full-scale
WET tests:
.1 acute toxicity testing using algae (or plants),
invertebrates and fish; or
.2 chemical analysis demonstrating that there are no
significant increases in the concentrations of
chemical by—products during at least a five—day
tank holding time or a holding time in accordance
with the sampling scheme under the Guidelines
(G8); or
.3 both chemical analysis and acute aquatic toxicity
testing; immediately after treatment and after 24

or 48 hours.

6.2.3.3 Recently gained experience on the data
availability of a full chemical analysis of the treated

and/or neutralized ballast water in combination with

6.2.2.2 NTANKOPEH T, WK VKK ORAKD
3 FEOH Y IRE 2 TITB WU ThN A FTREM N B
0, L7=3oC 3 FREEOME IR BT DU A7 7 A
DB THDHTZ0 | B DR D2 BZPEIZ DU
THEFEMEZ T 72D, B T ANKDFRE
FEPEZYE A UK RO K R TR 2 2 &3
ROOLND, BRESAMEICET2H505050% , #2
HSCEICHRT 2,

6.2.3 BHRAR

6.2.3.1 iz FERBRERIZ 517D BWMS CRBRL N
FANKOH TNV EERAL, TR (WET 35R)
#179(G9:5.2.1.2,5.2.2 LV 5.2.3),

6.2.3.2 BLEMNRBEND, LTOBERICE - Tl
UIRBRERENEONDEE Z DN, TNV Ar—)L D
WET HERD BT —Z DRI ZDZENT
x5

A CUTRE) | R HEBN Y K OV 2
Tt R R S

2 ekt 5 HRE X ZIRFRIIR ST AR
TAv G8 DYV TV T AF — MR FF
W1 BRI B O FE A B e N s
AN - N I (A =7 X i 4

3 AL ST B OVEME K AR TR ER O 1 5 AL
B4 RO, 24 B ST 48 HERET 1%,

6.2.3.3 WLERI% J )/ U Fnis ST ARNK DO+45 7
(BT DT — 2T DO L WET 35k
DOAVEFHERREDMAESHHICLY, T AKAESR
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the acute toxicity testing of the WET test would
reveal, based on expert judgment, that unacceptable
effects on the receiving aquatic environment are not
to be expected. In this way, expensive chronic

ecotoxicity testing may be avoided with sufficient

safety on the potential effects on aquatic organisms.

6.2.4 Comparison of effect assessment with discharge
toxicity
The results of the effect assessment of the substances
that are likely to be present in the treated ballast
water at discharge are compared to the results of the
toxicity testing of the treated ballast water. Any
unpredicted results (e.g. lack of toxicity or
unexpected toxicity in the treated ballast water at
discharge) should give rise to a further elaboration on

the effect assessment (G9: 5.3.14).

6.2.5 Determination of holding time

6.2.5.1 The test data should be used to determine the
no adverse—effect concentration upon discharge, i.e.
the necessary dilution of the treated ballast water.
The half-life, decay and dosage rates, system
parameters and toxicity should be used to determine
the amount of time needed to hold the treated ballast
water before discharge (G9: 5.2.7). An indication of
the uncertainty of the holding time should be given,
account different variables (e.g.

taking into

temperature, pH, salinity and sediment loading).

BA~OFFRTERWEBIT THSRNEN)ZENR
B SR I C B S EAOMNTARD LN B D, ZH o
T AR, KA ~DOIFEN B B35+
PRS- i Xt RSN =L VAN 53 e NI E A e =)
W HZENTED,

6.2.4 HEFIMHEHEARFIED B

PEHARF D JLER 5 B ST AN IK HZAFAE T D AT REPE DS
VOB 3 DR AT O % ILBR S TN T
ARKO BB R L T D, PRSI oT
g (B 20, HEHRF O MMBRFE T ANKIZEI1TD
FMEDO R T T HIL AWM 1220 T, &bIC
FERE 72 R BRI 22179 (G9:5.3.14)

6.2.5 (RIFHIEDRIE

6.2.5.1 BT — &% FHW T, PEHIREo M 5 5 2
FE. 3706 PR N T ANKIT B IR %
RIET D, P, R, IR VAT LDRT
A= S O FGMED T — 5% FN T, ALY 3T Ak
KRBT 2 E T B AR R 20 & 2 (GY:
5.2.7) 0 BIRDAEB (B ZIE, IR, pH., H I M
OE B B ) 25 JE L, PR FFIH I O R e J2E 12
DN TRT,
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6.3 Risk characterization and analysis

6.3.1 Prediction of discharge and environmental
concentrations

6.3.1.1 Based on measured data of the Active

Substances, Preparations including any of its

components, and Relevant Chemicals, the worst—case

concentration at discharge should be established.

6.3.1.2 Environmental concentrations after discharge
of treated ballast water under controlled conditions
during development and type approval tests should be
estimated and provided in the application dossier for

Basic Approval.

6.3.1.3 Environmental concentrations, under suitable

emission scenarios developed describing typical

full-scale use and discharge situations, should also be

estimated for treated Dballast water, Active

Substances, Relevant  Chemicals and other

components of Preparations, as appropriate.
6.3.1.4 MAMPEC-BW, latest available version,
should be used to calculate PEC values with its
settings. All

MAMPEC-BW can be found through the information

standard information about

given in appendix 5.

6.3.1.5 The MAMPEC-BW, latest available version,
will calculate the stationary concentration in the
harbor after discharge of ballast water. To account for
local effects, near the ship at discharge, the local
concentration at near ship is estimated using the
formulae suggested in Zipperle et al., 2011 (Zipperle,
A., Gils J. van, Heise S., Hattum B. van, Guidance for
a harmonized Emission Scenario Document (ESD) on

Ballast Water discharge, 2011):

6.3 VAZHE K OGGHT
6.3.1 HEHIBER (NEREE 1B DTH

6.3.1.1 IEME ., "A (ZOETOMDEET) .,
BB ORI E T —Z IS & Pk T —
ANF— AR E R TET D,

6.3.1.2 B R O EABRBEOEHLM K
DAV W F 23T AR K DO BE £ DO BR B R B A HE
TEL, AR FEEIHR R T D,

6.3.1.3 7V A — L TORERER) 7248 ] K O KCIR
Dz Rl U7z @ B e gk s VA T3 1T D ALER 3 A2
NGARKAENEWE | BEAL ) K O] o o
ZOMOYEDBRETIRES | EEHEET D,

6.3.1.4 PEC OFtHEIIL, FHrOF|H e/ N\—
32O MAMPEC-BW % iEWER € T H T 5,
MAMPEC-BW 2R 22 TOERE, 8 5 1R
‘a‘o

6.3.1.5 JFOMMAGEL N =T a0
MAMPEC-BW 24XV, /T AR OHEIEIZE
FOEFRIREOREELF T D, P Lo
FHIC BT DR P RI7R 5 B A T 9~ 272812 Zipperle
et al., 2011 (Zipperle, A., Gils J. van, Heise S.,
Hattum B. van, Guidance for a harmonized Emission
Scenario Document (ESD) on Ballast Water discharge,
201 DICED IR ZE T, AL 251 2 RFTY
I E TS
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19 IGN
_ Cew + (S —1) “Crean _ Cew + (S —1) “Crrean
max = S max = S
where ZZT:
Cpe = the maximum concentration due to near Cow = MHAOEEBICBITIBEREORKRKIRE
ship exposure (u g/L) (ng/L)
Cmy = the concentration found in the Cpyw = BEHATANKHORE (1g/L)
discharged ballast water (u g/L)
S = dilution factor based on sensitivity S = XUERDOET VI DRE ST IES
analysis with a higher tier model, default SFEBRE. T 74/ ME=5
value = 5
C,en = the mean concentration as output from Coen = MAMPEC-BW D H J1 DR

MAMPEC-BW

6.3.1.6 The concentration calculated with this formula
will be compared to acute toxicity data for the Active
Substances and Relevant Chemicals to evaluate the

short—term effects on aquatic organisms.

6.3.1.7 It is further recommended that the effect of
cold and/or fresh water to the natural degradation
process of the Active Substances and Relevant

Chemicals is considered.

6.3.1.8 It is not necessary to undertake further
assessment of temperature effects on the degradation
rate of Active Substances and Relevant Chemicals if
the PEC/PNEC ratio is found to be acceptable

assuming no degradation.

6.3.1.9 If the PEC/PNEC ratio is not found to be
acceptable assuming no degradation, further analysis
is required. In the literature, the degradation rate of
the Active Substance and Relevant Chemicals is
typically determined at 20° C. Because the
degradation rate is slower in cold environments, the

risk should be assessed at temperatures of 1° C.

6.3.1.6 ZOXN TR LEE L, KEEM~DRE
MR B2l 2 7= 012, TEMEWE M OB AL 2
WE OB T —Z LT 5,

6.3.1.7 IHIT, WK O AT HAKIIIEMEDE K
OBEEAL S O B SR B FR I R F T R 2
WTHETT 2N HIEE NS,

6.3.1.8 RLIRWEELT=8E D PEC/PNEC Lkt
DR TEHETHL, IEMEWE K OB L

Sy R B AIRE O A T 9 B BT
VY,

6.3.1.9 SRLAAWEELZE® PEC/PNEC Lt
MR TERWE AT, S6R50 0RO 5N
By STERCIZ— MW, I E & OB L '

D FRHRE L 20°CTEDHND, 4y fif i E 1T
BRBICBW TR F35720, 1CIZBIFAI AV %FE
i35,
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6.3.1.10 Extrapolation of the temperature effect for a
difference less than or equal to 10° C is generally
scientifically accepted when assessed by application of
the Arrhenius equation according to the Q10
approach. Extrapolation of the temperature effect for
a difference greater than 10° C should also be
undertaken as a best estimate using the Arrhenius

equation.

6.3.2 Effects assessment

6.3.2.1 The effect assessment of the Active

Substances, Preparations including any of its
components, and Relevant Chemicals is initially based
on a data—set of acute and/or chronic ecotoxicity
data for aquatic organisms, being primary producers
algae), crustacea), and

(e.g. consumers (e.g.

predators (e.g. fish) (G9: 5.3.9).

6.3.2.2 An effect assessment could also be prepared
on secondary poisoning to mammalian and avian
top—predators where relevant. Only toxicity studies
reporting on dietary and oral exposure are relevant,
as the pathway for secondary poisoning refers
exclusively to the uptake of chemicals through the
food chain. It might be necessary to extrapolate
threshold levels for marine species from terrestrial
species assuming there are interspecies correlations
between laboratory bird species and marine predatory
bird species and between laboratory mammals (e.g.
rats) and the considerably larger marine predatory
mammals. An assessment of secondary poisoning is
redundant if the substance of concern demonstrates a
lack of bioaccumulation potential (e.g. BCF < 500
L/kg wet weight for the whole organism at 5% fat) (G9:
5.3.10).

6.3.1.10 10°CLL FDIREZDFBEOHEEIX, Q10 T
To—FICHEL TT L= 2O RE O TR+ 5 5
Hl2iE, TR IR S NS, 10°CEIB 2
DIREADFETH->ThH, K BHEEMEEL TTL=
7 ADRE AW THEE 5,

6.3.2 EFM

6.3.2.1 {EMEWHE . WH (ZDOETOMRDEZET) &
OBE L E OB, T —RAEESR
(B 20X, W) L A (B2, ) R OYHR
F (B 2IX, BFH) LW o T KRAEEMITRET B2 &
O/ et L gHET —Z 2y MW TT
5(G9: 5.3.9),

6.3.2.2 FERHAMIZ, BIEOH LM I L RO
A EE ~DO R FBEIZOWTITH ATREME L &
Do —RFEMITEYESE A @ U T AL E OB D
BHIBAE T D72 | FREE LU CITHEAR K O 1 IR R
\ZBT D B (T BRVBIE 2, EBRH DR
LM AEOHEESEHOM ., K OVFERH O A
(BIZIE, o) EXO KRB OWEA DT VERFLE D
MM OMBENRHLEDIREIZIEE DX, ALY
FIZ B9 D BRMED DI A= A W FE D BB A HE 92 4
BRHLH RN DD, BEWHE O LW ERIEME
WIZEBBABNTHLY A (FIZIE, IFE 5%D4EMT
BCF < 500L/kg wet weight) . IR EIED IR
ETH5H(GI: 5.3.10),
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6.3.2.3 An assessment of effects to sediment species
should be conducted unless the potential of the
substance of concern to partition into the sediment is
low (e.g. K,, <500 L/kg) (G9: 5.3.11).

6.3.2.4 The of the Active

effect assessment

Substances, Preparations and Relevant Chemicals,
taking the indicated information into account, should
be based on internationally recognized guidance (e.g.

OECD) (G9: 5.3.13).

6.3.3 Effects on aquatic organisins
6.3.3.1 For assessment of effects to the aquatic
No—-Effect

appropriate  Predicted

Concentrations (PNEC) should be derived. A PNEC is

environment,

typically derived at a level that, when not exceeded,
protects the aquatic ecosystem against toxic effects of
long—term exposures. However, for situations where
only short—term exposures are expected, an
additional PNEC for short—term (or near ship)
exposure may be useful. PNEC values are normally
derived from acute and/or chronic aquatic toxicity
results for relevant aquatic species by dividing the
lowest available effect concentration with an
appropriate assessment factor. For the aquatic effect
assessment, the assessment factors, given in table 2,
should provide guidance although these may be
altered on a case—by—case basis based on expert
judgment. In cases where a comprehensive data—set is
available, the PNEC may be derived with a
mathematical model of the sensitivity distribution

among species.

6.3.2.3 S E N EE FITBITT 5 Al RE MR
WA (B2 0E, K, <500 L/kg) ZEr&., EALEY ~D
WO Z IS5 (G9:5.3.11),

6.3.2.4 RENTAEREZEL . IETEWE . RIA| KO0

E’g 'ﬂﬁ%#@ )E}ll‘;:a nq:{ﬂﬁ i .WTE’] \—utu\iﬂéﬂﬁ_
HAX A 2 1F . OECD) 1243\ T179 (GI:
5.3.13),

6.3.3 KELEY~DEE
6.3.3.1 KAEBREE~D B L9570
72T I R  (PNEC) 238 H 375,
PNEC 1%, @5 . Bl L2 AUX R g R I C Lo m ik
S 67}@%%@/@%&T%@kﬁ&bf%ﬂﬁ
D, LinL, FHINETE O B3 8 ESNDH AT,
LI CUIMARTEE 23 5) MR R (2B 9~ BB N
72 PNEC 28 Hl Ch D " RetED 85, PNEC 1L, 18
BT B KAEAEMREICONWTOREMER D, X
c:wl%fémké%ﬁ%ﬁ%ﬁ%%&:%fj%\ FIH AT REZR
SR O R/ MEZE U2 T B AA MRELTERL
TRD D, KAERBEFMIZIBITDT ERAASMREL
13, B SHIWTIC L — AN = X TS ]
REMEL DM, & 2 IR THAfREHET 2, WER7R
7 =2y MR ATREZR S A 121X, PNEC (3R D
BRI ET A EE T AL E T
STED,

(2, JE Y]

Gw
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Table 2 — Assignment of Assessment Factors (AF) used for deriving PNEC values

Assessment Factor Rule
Data—set PNEC PNEC
. number

general near ship
Lowest* short—term L(E)C;, fr.om freshwater or marine species 10,000 1000 |
representing one or two trophic levels
Lowest® short-term L(E)C;, from three freshwater or marine 1.000 100 9
species representing three trophic levels ’
Lowest™ short-term L(E)C,, from three freshwater or marine
species representing three trophic levels + at least two 100 10 3
short-term L(E)C,, from additional marine taxonomic groups
Lowest® chronic NOEC from one freshwater or marine species 100 4
representing one trophic level, but not including micro—algae
Lowest® chronic NOEC from two freshwater or marine species 50 5
representing two trophic levels, which may include micro—algae
Lowest® chronic NOEC from three freshwater or marine
species representing three trophic levels, which may include 10 6
micro—algae

Notes: * .1 If the lowest value is not used, based on expert judgement, a scientific rationale should be submitted.

.2 AF assigned to chronic data may be lowered if sufficient (for instance three different trophic levels) acute
values are available.

.3 See section 3.3.3 of this Methodology for information on suitable chronic testing.

.4 For the determination of the assessment factor for the NOEC values in table 2 micro—algae have been excluded
because of the short duration of the chronic test for algae (4 days) and therefore it is not considered by some
jurisdictions as a real chronic test.

.5 The rule numbers refer to the GESAMP-BWWG Database containing the 43 substances as indicated in
appendix 6 to this Methodology and indicates the relevant Assessment Factors as used for these 43
substances.

# 2 PNEC fEOEHIZHWDT R A MREK (AF) D[94 T

TEAAMEE
F—Hyh PNEC PNEC / %Z‘/
—f | TS ~
1D XUF2 DD 53 BB AR 38 972 18 A FE S 3 KA oD 4 1
L(E)Coy 00 i/ i 10,000 1000 1
3D D 57 B i AR 35 32 SHEEH D W /KRR S /K FR oD 4 34 1.000 100 5
L(E)C, D /Ml * ’
3D D7 B i AR 35 32 SHEEH D W /KRR S i /K TR oD 4 34
LE)C,, + D72 Eb 2/ 0 B I O£ YR o & 100 10 3
L(E)C D /Ml
12D 5T B A {38 T2 LRRSA O W K TR ST Fl (72721 100 A
AR L& F2 0, ) DIEMENOEC D fr/MiE*
220D e BB A 1 3% 72 258 O W8 /K ST KR (Fok £0 c
FRE T OHIEINTED, ) DBIENOECOD i/ IME*
3 DD e B P A 1 3% -2 3FEFA O W /K HE S T3 KR (F8ok 10 6
FRE T ODHIENTED, ) DBIENOECO fi/IME*

k.1 EMZHETICE SO CTR/MEE VAR WS AITIE, ZOREIRILE IR TS,
2 BT —Z BV Y THARIL., 457 (Bl 21T, 3O DEIDHHF B ONT D) A ENESNLD ThHil
I, KNS 528 TESD,
.3 EEIZR B MR I BT AE HIC W T, ARCES.33EA B RO,
4 F2ATKBITANOECHEIZEET DT B AAL MEHOPEIZHOUWT, BFEOBIEREBRIL . IR (4 B [#) 238026
FEANBMERBRE 2 SRR RBHY, BRI TS,
5 =L E ST ALEO IR T 43 E & T GESAMP-BWWGT —#RXR— A2 TERE, ZhbH438
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6.3.3.2 In some cases, the PNEC ., ;, may be
substantially lower than the PNEC,,,,. due to
insufficient availability of acute ecotoxicity data. In
such cases, the PNEC, .. g
the PNEC,, ..~ This would still be considered a

worst—case PNEC.

should be set equal to

6.3.3.3 PNEC values should be derived for any
substances that may be found in treated ballast water
in concentrations that may be of concern for the
aquatic environment. The relevance of deriving
PNEC wvalues for Active Substances, any other

components of Preparations and/or Relevant

Chemicals should thus be considered.
6.3.3.4 compelling

Currently there is no

physiological or empirical proof that marine

organisms are more sensitive than freshwater
organisms or vice versa and therefore, an additional
assessment factor is not applied. Should this,
however, be demonstrated for the substance under
assessment factor

consideration, an additional

should be taken into account.

6.3.3.5 Where data are available for additional
marine taxa, for example, rotifers, echinoderms or
molluscs, the uncertainties in the extrapolation are
reduced and the magnitude of the assessment factor

applied to a data—set can be lowered.

6.3.3.6 Because sediment constitutes an important
compartment of ecosystems, it may be important to
perform an effects assessment for the sediment
compartment for those substances that are likely to

transfer substantially into the sediment.

6.3.3.2 AMEAEREEMNET — 2+ R e T
7228 PNEC, e ahip 25 PNEC, pour LB FH S FR /N
SVMEERDFREMEDR D, IV 2T GBI,
PNEC, o0y ship PNE% PNEC, 0 E[RI CABIZRE E T2,
ZOATH, V=AM —Z®D PNEC THDHEHR
SND,

6.3.3.3 PNEC fii%, KAEBRICEL TESND
TR CALBRFE BN T ANK IS E 5 FTREMED &
HH5PLWEIZHONT, BT 5, ZL T, IEEY
B, BAOZDOMOHHPD S I O XL B
LW CE L7 PNEC fEOZ 41421
RERAE

6.3.3.4 BIRF AT, MR O T7 3K EM KD
HIEEZ R RO XUTZDOW ThHHZ LE R T AR
1) AT R BRI EE D<A D 72RFEILA 2N T2 | BN
DT BAAMEBULEH L 72\, 72720 Bt 4
OWEIZDONTEIN ST ENHALIZENT=
AT GBMO T BEAA MRS EE I AND,

6.3.3.5 JBMOUEAEEMTE, BIZIXT L BZ
W) TR BRI 3 57 — 2 2RI F Wl REZR 45
BT, HEE O R FEDNRIS L, 7 —ZEvh
WA 27 B AA MR E /NS HZENTE
Be

6.3.3.6 EEIXERERDEERILS ThHHI-D | K
BHHRA~AYRERIT T DA RO H LM EIZ DU
TIEB RO A E T 2L IXEETHD
AIREMED B D,
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6.3.4 Comparison of effect assessment with
discharge toxicity
The results of the effect assessment of the
substances that are likely to be present in the
treated ballast water at discharge are compared to
the results of the toxicity testing of the treated
ballast water. Any unpredicted results (e.g. lack of
toxicity or unexpected toxicity in the treated ballast

water at discharge) should give rise to a further

elaboration on the effect assessment (G9: 5.3.14).

6.3.4 BZEFMEHEAFEIEDHBE

HEH RF O R Y 25T AR HICAFAE T 5 AT REME
DEOVE BT D5 BRI O s B | ALER I 2
T ANKOFEMEREE R E KT 5, TS
ool B (B2 X, PR O QLB FE 73T AR K
BT DD RIE UL T LT3 ME) I22Wn T

13, SOITHEE B ME%21T9 (G9:5.3.14)

s
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7 RISK ASSESSMENT
7.1 Risk to safety of ship
7.1.1 The potential risk to the safety of the ship and
crew raised by the operation of the BWMS should be
assessed, taking into account the identified risk
mitigation measures to be applied and any relevant
legislative requirements such as provided in SOLAS
and MARPOL. Potential risks to the ship/crew may
include, inter alia:

.1 increased corrosion;

.2 fire and explosion;

.3 storage and handling of the substances;

.4 contact with, or inhalation of, process products;

and

.5 noise.

7.1.2 The BWMS that make use of an Active
Substance (such as hypochlorite electrolysis, chlorine
dioxide, sodium hypochlorite, peroxyacetic acid or
ozone) may have a direct effect on organic material
like epoxy tank coatings. Depending on the dose and
degradation rate of Active Substance there could be
an impact on the coating system. Particularly, for a
BWMS with a TRO dose > 10 mg/L, expressed as
TRO as Cl, mg/L, compatibility is validated against a

coated surface by test described in paragraph 7.1.3.

7.1.3 Testing should be conducted with two series of
test panels and the coating shall be applied in
accordance with table 1 of the Performance standard
for protective coatings for dedicated seawater ballast
tanks in all types of ships and double—side skin spaces
of bulk carriers (PSPC) (resolution MSC.215(82)).
Each test should be carried out in duplicate. One set
of panels should be exposed to untreated ballast water
and the other to treated ballast water. Other test

conditions are described in the table below.

7 VR

7.1 MRADREITXHT BV RS

7.1.1 BWMS OEFIZEVET LMK OFHE O
TRIHRTHWENYAZ 1T, 8 HSND) A7 5% Fn

FEITINZ . SOLAS :#49<° MARPOL S D BLE %

D&H DL BE T HIER BN A E IS AV TGS

%, A AL BT T DI TERIY A2 12IE, L0b

UL FOLONEEND:

JE o
2 K UMESE
3 B ORE K BB

A ERRESIAWIE L OB TR B
5 BRE,
7.1.2 IEMEME (BXORICLA R FEE ., —

e (viEss ., IRHLE R T R L, ~LA % U FHEfE X
1A %) Zfd 4% BWMS (3, NTARZ L DT

AN IR D IO IR BN B B A 52 5 0]
REMED DD, IGTEWE O -8 K Oy il L

T, BETEP LD TR DD, FFIZ, TRO

5878 10 mg/L(Cl, mg/L) LL_E® BWMS (25T

1%, 7.1.3 ISR TRBRICE S ER B~ D A

PRI A 2 TH D,

7.1.3 BRIT. NTANE LT K OIS B D
MR L ek D R A M AR BLYE (PSPC) (R
MSC.215(82)) D& 1 IZHEV, 2 OB LT
FEhi+5, ETORERE 2 SORBRIRIZH L TIT,
— 7 OFRBRAUIARLBLD ST MK ICIRFESE
TF TR T 8T AR KITIR RS2, £ DO
BRoRL, TRIORTLEEVTHS,
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Parameters Quantification Reference'/Remark

NACE standard

The size of each test panel 200 mm x 400 mm x 3 mm
TMO0112-2012
NACE standard
Depth of immerse 250 £ 10 mm
TMO0112-2012
Water temperature in tanks for . NACE standard
>3 £2° C
exposure T™O0112-2012
NACE standard
The total test duration More than 6 months
TMO0112-2012
Natural seawater Preferred by GESAMP/BWWG

Ballast water o )
(> 32 PSU) but artificial seawater is accepted

At maximum dose, which is
Modified from NACE standard

Active Substance Dose evaluated by the Group at
T™0112-2012

Basic Approval

Modified from NACE standard

Renewal frequenc Every 7 days
d Y v Y TMO0112-2012

1 NACE International has as a point of policy that when one of its standards are made mandatory by an major
International governing body then that standard will be available at no cost to the general public by placement on its
website outside the firewall. This would apply to NACE standard TM0112-2012 for Ballast Tank Coating evaluation.

INTGRA—H & BE R/ A b
NACEH:H
E B DY AR 200 mm X 400 mm X 3 mm ®
TM0112-2012
NACE#:¥
IRIERE 250 = 10 mm *
TM0112-2012
NACE X 7
IRESEDLX L TDKIE >35 2 C
TMO0112-2012
3 NACE X ¥
M EBREA 64 H
TM0112-2012
o H SRIEK GESAMP/BWWGHELE,
INTARK R ) o
(> 32 PSU) 72770 N LKL EFAESND,
A K BRI B W T
EHEME O & GESAMP-BWWG 728 2 Al L 7= | NACEZEETMO112-201205 25 5
KRB 2
A THZL NACEZEYETMO0112-201203525 5

1 NACE A& —Fatn (EHEEBAEME ) 1%, NACE EUEN L8 E R I k- THEBLSNDERICIT,
FORMEE T 7 AT =I5 —NANDOT 27 P A NG T DHZEITL T R C—RIZAB T2 53 L TnD, 2N
FANE B OISR D NACE H Y TM0112-2012 (oW i, 2@ AEh s,
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7.1.4 Testing of corrosion should take place in the
laboratory, but it is recommended to make use of the
full-scale BWMS which is to be used for efficacy
testing in accordance with Guidelines (G8), for the
preparation of treated ballast water for this purpose.
However, if it is impractical to maintain the renewal
frequency described in the table, ballast water may be
prepared by a separate treatment using an identical
BWMS.

7.1.5 After the adhesion,

exposure duration,

blistering, cracking, delamination and corrosion
around a scribe should be determined, scored and

reported.

Acceptance criteria
7.1.6 In order to determine whether the BWMS has
influenced the coating’s properties as evaluated
according to ISO 4624 and 4628, the principles and
acceptance criteria mentioned in 7.1.7 should be
employed. Paint coatings evaluation should be made
as direct comparisons between samples subject to
treated and untreated ballast water, respectively.
Only the difference should be used for the final
assessment. Paint coatings for BWMS compliance
testing will normally be PSPC approved, and the
present evaluation should not be a re—evaluation of
“Pass/Fail” s

approved products. judged by

comparison with the “untreated” sample, i.e. the
sample that has been exposed to untreated ballast
water in parallel with the ballast water management

system.

7.1.7 For the BWMS to be found suitable for Final
Approval, it should not fail in any test evaluation as
specified below

.1 ISO 4624: Adhesion: “Fail” if adhesion at treated

7.1.4 BERBRIIERERICBWCEITHLOET
B3, BBRIZ WD ALER s 71N T AN K A HE DB
I HART A2 (G8) ITHED [ ERRBR CREM 457
WA — LD BWMS & WA ENHELESND, 7272
L. RIORUTE BT AR T 22NN EETH D
BAZIE, Al — 0 BWMS Z W CHIRALELL 7237
ANKEHEHTHZELFIHETH D,

7.1.5 BRBWIR% . BIEONEM, K8, %, 2
FTAT R O JE I FIEE K QS Bz WL HIE., 7
B O EE1T,

FFBEE
7.1.6 1SO 4624 J (N 4628 |[ZHEHLT 2 3HIIC L~ T
BWMS 23 B AENEREICSC BT D E D e fllr 57
DIZ, TR TR AN R OFFAR B EE AW, B
DFFAfIE . ABLFE A 3T AR K OARAELK DZ
WCBRFE LT TNV EHE 528128 T
179, %fﬁ%%ﬂ?mﬁmi\ ZDOERDOHBEBZET D,
BWMS D@3 |\CfRbBar 7747 o ABrit@ s
PSPC FR A THY ., #AMhIEFE wT % A B it O 7 74T &
RBHRETIHRW, [H/8 1 OHIER, [RAHED 5
N FIRD BB TR T AN KA~ DR SN AT
LU TRIBED /NTARKARFE LT 70 D ELig
WZE->THIWr§2,

7.1.7 HfRRBAZ T 5 BWMS 1Z. UL RIS R34 35
T EAEDONT IOV TE AR AT LS TR 57
AN

1 ISO 4624: fF5ME: ALERKICIRFE L 72/ %L D
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panel is below 5 MPa and treated panel shows
more than 20% reduction compared to untreated
panel;

.2 1SO 4628-2: Blistering: “Fail” if blisters occur;

ISO 4628-4: Cracking: “Fail” if the density
and/or size and/or depth in crease with three or
more units from the one exposed by the
untreated ballast water; and

.4 ISO 4628-8: Delamination and corrosion around a
scribe: “Fail” if the difference between treated

and untreated is greater than 3 mm.

7.1.8 It is recommended that these Pass/Fail criteria

be reviewed no later than one year after the

implementation of this chapter to the

Methodology (BWM.2/Circ.13/Rev.2).

new

&R, 5BMPa i T T, RAAFKIZ
IREE L7/ 331 dhy 20%% %2 TR FL TS
B, TR,

.2 1SO 4628-2: & Jf:
R

.3 1SO 4628-4: AL RUBFKIZBEE LI~
JZEWT, BE RO/ I AX KO/ X%
WREED 3 DL EOBANRAELIGE, TR ;
K

A4 1SO 4628-8: A7 T A7 JEL D & [ FIBfE K OV
B WELK R ORALE KRR L7277 L
DFERN 3mm ZBZ 586, [ R[],

RIENRELTSE, TR

7.1.8 LR DA /& DU T | A Methodology
(BWM.2/Circ.13/Rev. 223 1F B 7-72 T8 B D A
D, 1 HELUNICLE 2—8NDHZ RSN D,
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7.2 Risks to human health

7.2.1 General

7.2.1.1 The human health risk assessment should
including

follow generally accepted guidelines

acute/short—term and long—term exposure situations.

The risk assessment should entail hazard
identification and, as appropriate, dose
(concentration) - response (effect) assessment,

exposure assessment and risk characterization as
indicated in section 5.2 of this Methodology. The
population groups deemed to be at risk and so to be
examined should include crew, passengers and all
personnel, including the public, in ports. Potential
health risks connected to the exposure of consumers
via seafood or persons at the coast (e.g. beach) after
discharge should be evaluated. Special attention
should be given to service and repair of the system by
technicians and accidental situations on board (e.g.
specific personal protection equipment). The
evaluation of the risks to human health should include
risk reduction (risk management) by specific measures
proposed by the manufacturer and of the ballast water

management system.

7.2.2 Health effects in humans

The effect assessment of the Active Substances,
Preparations and Relevant Chemicals should include a
screening on  carcinogenic, mutagenic  and
reproductive toxic properties. If the screening results
give rise to concerns, this should give rise to a further
effect assessment (G9: 5.3.12) (see also section 6.1.4

of this Methodology).

7.2.3 Human Exposure Scenario
7.2.3.1 A Human Exposure Scenario (HES) should be
provided by the applicant as part of the risk

assessment procedure for ballast water management

7.2 NOREEIZX$BIRS
7.2.1 #f%
7.2.1.1 NOREFETH T 2V A7 34T, St/ B
B ORHINEEE 28 o — RITRO DI AR T
NTHED VAZFHMIE, ASCE 5.2 THITRLIZED
(2, SRR E, KOV E., & (R E) — G
SO AN BREEREAN, VA HEEZ MLEEET D, UA
INBDHERIREN, T DOTDITFM O R G LI b5
FX, A, RKE, WBNOETOAE (—KA
wEte, ) BE T, BENRICBT DUEFEDE I LT
o AT A (B2 M) 120D N DR R IZ B
U TR REREY A0 23l 95, Bl ic ks
AT LD R OE B W ONTHR EIC BT AR5 R
RO 22 B A 40D (B2 T R o8 A G
), NOWEERIZH 92U A7 FHMIC I, B2
BRTDHINRTANKEH L AT LORFEDOFRICLD
VAZEIR VAV EBL) %8 b,

7.22 NA~DREFEE

TR A K O BLEAL 71 8 O 5 B AT
T B RF M R OV 322 —
= TG, A== TRERIC RO EAVRER
DY AR, SHRDRERN AT (G9: 5.3.12) (K
XED 6.1.4 HHEBMDIL),

7.2.3 NERE>T VA

7.2.3.1 NEEEEL T UA (HES) 1X, A CEOFF5 4 |

IRT AL A% D NTANKE B 2T LDY A
I FNED —FRE LT, MEEE A EMt 25, (GO
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systems, using the guidance contained in appendix 4
of this Methodology (G9: 6.3.3).
7.2.3.2 The risk assessment should include a
description of the ballast water treatment process
associated with the system as a set of unit operations,
i.e. in doing so, identifying clearly which individual
system components of a BWMS are likely to lead to
Relevant

human exposure to Active Substances,

Substances and by—products. For each system
component, including connecting piping, a description
of such exposures needs to be provided, e.g. chemical
storage, chemical application, processing of treated
ballast water, ballast tank operations, including
associated piping, as well as discharge operations and
maintenance. The risk assessment should also include
the risk reduction measures envisaged for all of the
above—defined unit operations, i.e. stating clear
Personal Protective Equipment (PPE) requirements

for each step in the process.

7.2.3.3 Equipment failure and accident situations
should be considered separately from conditions of
normal operation.

7.2.3.4 In cases where an exposure/DNEL or
exposure/DMEL ratio is not less than 1, then, to
demonstrate that there is no unacceptable risk, the
applicant should provide scientific justification, which

may include potential risk mitigation measures.

7.3 Risks to the aquatic environment

6.3.3)

7.2.3.2 VAZFHIZIE, —EDBAEZEIZEE 53
TANKAE T v 2T 5k A E 0 £ THT
LIZEHS T, BWMS DEDY AT MMERRERICE T
TEIEE . B B K ORIV R~ N 1%
BOAREVED @ DA B R E 55, Befoehil B &
G AT MERERIC OV T, IREICE T 55
WETHMENHD (B IR ALFWEORE . b5
WEOmEH | BRI T ARK DR, /ST AR
B0 e OB HEVE OFERVE, JEHIRIE & ORSF
B, VAZFHICIE, RO BRBAEEDORTIC
DNWTHESNDIAV KK E , T7bb 7 a2
DB I T D8 NP7 B (PPE) 285 Zk o
b E T,

7.2.3.3 RR{ b J OV REIZ DT, i@ OE A
CIEBNTHET D,

7.2.3.4 W% /DNEL X 38 #E/DMEL Hs 1 LR
TRWIGAIZIE, BHREE ITFFR CTERWIRTNFLE
LW LZF T 5720+ 70 B PR I E 3
HOLL, FNITITBESNDI AR EDNE E
DO ATREMED B D,

7.3 KEBREIIXTAIRS
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7.3.1 The potential risks to the aquatic environment

should be assessed for both Basic and Final Approval.

7.3.2 When no aquatic toxicity of the treated ballast
water at discharge is found either through direct
testing of the treated ballast water or if the estimated
ratios between predicted concentrations of the Active
Substance, components of Preparations or Relevant
described in 6.3.3 and the respective

PEC/PNEC ratios are

Chemicals,
less than 1, no further
assessment of direct toxic effects to the aquatic

environment is necessary.

7.3.3 In cases where a PEC/PNEC ratio is not less

than 1, then, to demonstrate that there is no

unacceptable risk, the applicant should provide
scientific justification, which may include potential

risk mitigation measures.

7.3.1 %ﬁﬁkwu&oﬂi%{%wumﬁﬁﬁézﬁb\VC‘ KA
BRIRIZ T AIBTERY A7 2335,

7.3.2 RLERYE BT AN KEEHEH W CRBRIZEB W
TKRAEADFMEDBHERINI2 -T2 5E . X1i$6.3.3
TR TGP B T o Rl oy 35 L <Rk
FWEOTHIRELENZE0 PNEC EOHEE R
B 1 LT TG AT, KA 2 E R
1M B O W TSR DRI AT O M BT,

7.3.3 PEC/PNEC H73 1 BL N TRWEAITIE, HFE
FILFAE CERWVWIRI P FEL RN L2 T2
72 o3 e BHFRIRILA R T DL L ZAUTITAR
TESNDIATIRFEE NS END AR EN H D,
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8 ASSESSMENT REPORT (G9: 4.3)

The Assessment Report referred to in section 4.3 of

Procedure (G9) should be presented by the concerned

Administration and should at least provide:

.1 an overview of the data and endpoints on which

the risk characterization according to section 6

of Procedure (G9) is based, including a
description of the quality of test reports;

.2 an assessment of risks to the safety of ships,
human health (crew and the general public), the
environment and resources in accordance with
section 6 of Procedure (G9);

.3 if any monitoring has been conducted, a summary
of the results of that monitoring, including
information on the analytical methodology used,
ship movements and a general description of the
area monitored;

.4 a summary of the available data on environmental
exposure and any estimates of environmental
concentrations the

developed through

application of mathematical models, using all

available  environmental fate parameters,

preferably  those that were determined
experimentally, along with an identification or
description of the modeling methodology;
.5 an evaluation of the association between the
ballast water management system making use of
Active Substances or Preparations containing
one or more Active Substances to comply with
the Convention in question, the related adverse
effects and the environmental concentrations,
either observed or expected, based on the risk
assessment and the effluent testing;
.6 a qualitative statement of the level of uncertainty
in the evaluation referred to under the preceding
paragraph; and

.7 a detailed description of risk management

8RRt (G9: 4.3)
FNE(GI) > 4.3 TIZFLHS DR M i F1 3, BafR
TETHRRL, DIeKEb L T ONEERMETS:

1 FIE(GY) D 6 HIZHEDV A7 D T — 4
F O RARAL SO GRERHE H0 B I
B 2Rl e Ete) ;

ol

2 PIE(G) D 6 THIZHED., MhfindZe e, NDOREE
GEM B R O—A%) | BB R ORIk
BYRT DAL ;

3 BRI EERUTZSA IR B R TR
OREE (U720 TiE, TR K e =%
Vo 7 @I O E A& Te) ;

4 BREETPOREEIBI T ORI M ATRER T —Z L OY
BT NDOFIERORIEXITMFHEEBIT, EF
LT EBRICE S TOFI H ATRE/ 2 BR SR Eh B
IRTA=BHHWTEFHET MRk
BRA R E D 8 DD D E B DOIEEE

£

R DTESF DT IE M E T —2LL ED
TEVEE 2 Lo A 2 145 5%/ 3 7 AR K
BELL AT b URT G M O ARRRBRIZ £
BT E S, BEE TS K OB
g v R LoD B

R

(2B DR 5

EUZ R~ A O A Tl SR

.6 HifT R T EMER
7eRtil; v

T VAZEBOREMEICEE T D52 5 (41 2
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possibilities, e.g. for neutralization of the Active
Substance in case of emergency or if PEC/PNEC
at discharge > 1. These management measures
are an integral part of the ballast water

management system.

X, BAREL, HEHHIFO PECPNEC F23 1
ZEZ DA ITHIEEYE O FFZ-ou
V) TNHOEHIEEIL, NTANKEE Y AT
LD RILER 77 T D,
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9 MODIFICATION TO THE APPLICATION

9.1 Manufacturers should report any modifications in
names, including trade and technical name,
composition or use of the Active Substances and
Preparations in the ballast water management systems
approved by the Organization, to the Member of the
Organization. The Member of the Organization should

inform the Organization accordingly (G9: 8.4.1).

9.2 Manufacturers intending to significantly change
any part of a ballast water management system that
has been approved by the Organization or the Active
Substances and Preparations used in it should submit

a new application (G9: 8.4.2).

9 HIFEDNEE

9.1 BLEF L, IMO IZXKVAGRES TN TANKE B
AT BITET DIENEE B ORI 00 PSR4 - Bedfy
B4 Bz & e 40 Bk, B XAFE IZ BT 2V D725
ERIZOWTHIMBEEA~RET D, 2RI T, N
BEENE IMO (2B En+ % (G9: 8.4.1),

9.2 B IX, IMO ICEVBEITAKGRZZ 1T TnDH T
ARKAE B AT B S EAE S VDTS K OV
FNCERBREEZIMZ LD ETDERTIL, Bi/e hGh
EEEHTHZL(G9: 8.4.2),
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10 FINAL APPROVAL
10.1 In accordance with paragraph 5.2.1 of
Procedure (G9) for Final Approval, the discharge
testing should be performed as part of the
land-based type approval process using the treated

ballast water discharge.

10.2 In order to obtain Final Approval in accordance
with section 8.2 of Procedure (G9), the following
criteria have to be met:

.1 Basic Approval has to be granted first;

.2 the Member of the Organization submitting an
application should conduct the Type Approval
tests in accordance with the Guidelines for
approval of ballast water management systems
(G8). The results should be conveyed to the
Organization for confirmation that the residual
toxicity of the discharge conforms to the
evaluation undertaken for Basic Approval. This
would result in Final Approval of the ballast
water management system in accordance with
regulation D-3.2. Active Substances or

Preparations that have received Basic Approval
by the Organization may be used for evaluation
of ballast water management systems using
Active Substances or Preparations for Final
Approval (G9: 8.2.1) in accordance with the
provisions of the framework “For determining
when a Basic Approval granted to one BWMS
may be applied to another system that uses the
same Active Substance or Preparation”;

.3 it is to be noted that from the Guidelines (GS8),
paragraph 2.3, on land-based testing, only the
results of the residual toxicity tests should be
included in the proposal for Final Approval in

other

accordance with Procedure (G9). All

Guidelines (G8) testing remains for the
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assessment and attention of the Administration.
Although Basic Approval under Procedure (G9)
should not be a pre—requisite for Type Approval
testing, as an Administration can regulate
discharges from its own ships in its own
jurisdiction, Basic Approval should still be
required when the technology is used on ships
trading in other States’ jurisdiction (G9: 8.2.2);

.4 it should be noted that once a system has
received Final Approval under Procedure (G9),
the respective applicant should not have to
retrospectively submit new data if there is a
change in the Methodology agreed by the
Organization (G9: 8.2.3);

.5 toxicity testing should be done on two types of
water at two appropriate time intervals after
treatment  (preferably  immediately  after
treatment and after a 24— or 48-hour interval),
and organisms normally found in the selected
types of water should be used in the toxicity
testing. Dependent upon recommendations
made at Basic Approval, in many cases only
acute toxicity testing will be needed for Final
Approval;

.6 all information related to Total Residual
Oxidants (TROs), Total Residual Chlorine
(TRC) and the chemicals included in such
groupings, including their concentrations,
should be provided to the GESAMP-BWWG for
Final Approval when requested as part of its
evaluation for Basic Approval;

.7 in addition to the basic data—set needed for the
treated ballast water and the individual
chemicals produced by the system - as
identified in the Methodology for Basic
Approval — a generated meaningful PEC/PNEC

ratio would be required for Final Approval; and
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.8 the application for Final Approval should address
the concerns identified during the consideration

for Basic Approval.

* %k 3k
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APPENDIX 1
LETTER OF AGREEMENT

relating to a ballast water management system that makes use

of Active Substances proposed for approval in accordance with regulation D-3,

paragraph 2, of the Ballast Water Management Convention

8%
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Having received a satisfactory application on [please
insert the name of the ballast water management system]
produced by [please insert the name of the
manufacturer], the undersigned hereby confirms, on
behalf of the maritime Administration of [please insert the
name of the submitting country], that the application
dossier regarding the ballast water management system
that makes use of Active Substance(s) mentioned above is

subject to the following conditions:

1. Financial arrangements: The fee paid in connection

with this proposal for approval is based on the

recovery of costs incurred by the International

Maritime Organization (Organization) in respect of

the services provided by the GESAMP-Ballast Water

Working Group. Fees will be invoiced in up to three

tranches:

- US$50,000 immediately following receipt of this
Letter of Agreement by the Organization;

- an additional US$50,000 immediately following
the deadline for submissions, if only one

submission has been made; and/or

— a final invoice to recover costs over the initial

cost estimate, if required.

[BUEE DAHZTLA] NRUELTZ[NTANKE
B AT MDA HEZFLANLRD il E O HIC
O BEAE T BEEOAHREZRRAIOHF L
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W) ) IZAET DR B ORI IS, B4
[N, 3 BILL T OFERB RSS!

- BEBICKDARWEEOZHEHERZIZ
50,000 KK /L

- REAAAELORSILTW WIS
HHABR O E A IZIB NG 50,000 KK /V;
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. Settlement of

All fees paid as described above will be retained in a

Trust Fund established for this purpose.

. Intellectual Property Rights: The Organization and

the members of the GESAMP—-Ballast Water Working
Group will make every reasonable effort to prevent
the disclosure of information which is clearly and
prominently identified as being subject to an
intellectual property right, subject to the condition
that sufficient detail must be provided to the Marine
Environment Protection Committee (MEPC) of the
Organization to enable that body to perform its
functions under resolution MEPC.169(57) and, in
particular, to approve the proposed ballast water
management systems that make use of Active
Substances. In this respect the members of the
Group will be required to sign a declaration
concerning the confidentiality of information
acquired as a result of their affiliation with the
Group. In any case, neither the Organization nor the
members of the GESAMP-Ballast Water Working
Group can accept liability for damage or loss, which
may result from disclosure of such information in the
exercise of their responsibilities.

disputes: The submitting

Administration, the  Organization, and the
GESAMP-Ballast Water Working Group shall use
their best efforts to settle amicably any dispute,
controversy or claim arising out of, or relating to the
process established for reviewing Active Substances
used for the management of ballast water or this
Letter of Agreement, or the breach, termination or
invalidity thereof. Where these parties wish to seek
such an amicable settlement through conciliation,
the conciliation shall take place in accordance with

the UNCITRAL Conciliation Rules then pertaining,
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or according to such other procedure as may be
agreed between the parties. Any dispute,
controversy or claim, which is not settled amicably,
shall be referred to arbitration in accordance with
the UNCITRAL Arbitration Rules then pertaining.

The place of the arbitration will be London, England.

4. Privileges and immunities: Nothing in or relating to

the process established for reviewing Active
Substances used for the management of ballast water
or this Letter of Agreement shall be deemed a
waiver, express or implied, of any of the privileges
and immunities of the International Maritime
Organization, including its officers, experts or
subsidiary organizations or of the privileges and
immunities to which the Administration is entitled

under international law.

Members of the GESAMP-Ballast Water Working
Group, when performing functions in connection with the
terms of reference of the Group, shall be considered to
be experts of the Organization pursuant to Annex XII of
the Convention on Privileges and Immunities of the

Specialized Agencies of the United Nations.

Authorized signature on behalf of the maritime

Administration:

Typed/Printed name:

Title/Position/Organization/Country:

Date of signature:

Name and address for fees invoicing:

UNCITRAL {H#EIRANIHE, ki3,
fhgg L, TE, R 95,

4. BHER VSR NTANKEEICH TS
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APPENDIX 2

TIMETABLE FOR ACTIVITIES RELATED TO THE GESAMP-BWWG MEETINGS

Timeline

Activity

28 weeks before MEPC

Deadline for submission of application dossiers and related documents to be

reviewed by the GESAMP-BWWG

(8 weeks)

Preparation of the meeting, including circulation of any relevant information

provided by other delegations

20 weeks before MEPC

GESAMP-BWWG Meeting

(1 week)

Editing and completion of the draft report of the meeting

Review and approval of the report by the GESAMP including

(3 weeks)

response/clarification by the working group
(1 week) Administrations confirm that no confidential data are contained in the report
(1 week) Produce the final report addressing the comments by the GESAMP

13 weeks before MEPC

Submission of the report of the meeting of the GESAMP-BWWG in accordance
with the 13-week deadline (bulk documents) for MEPC
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APPENDIX 3

MODEL DOCUMENT FOR THE ANNEX ON NON-CONFIDENTIAL DOSSIER OF
AN APPLICATION FOR BASIC APPROVAL AND/OR FINAL APPROVAL
OF A BALLAST WATER MANAGEMENT SYSTEM (BWMS)

1 INTRODUCTION
This section should include:
.1 a brief history of any previous applications; and

2 the results of any previous evaluations with references to any pertinent documents;

2 DESCRIPTION OF THE SYSTEM
This section should include:
.1 a list of all the relevant parts of the BWMS, e.g. filtration, treatment (e.g. U.V. or electrolysis or
chemicals), neutralization and any feedback controls;
2 a schematic representation of the system showing the component parts; and

.3 a general description of how the BWMS works and how all the component parts are integrated.

3 CHEMICALS ASSOCIATED WITH THE SYSTEM
3.1 Chemical reactions associated with the system
This section should describe the anticipated chemical reactions associated with the particular system involved

and residual chemicals expected to be discharged to the sea.

3.2 Identification of chemicals associated with the ballast water management system
3.2.1 This section should include all Active Substances (AS), Relevant Chemicals (RC) and any Other
Chemicals (OC) potentially associated with the system either intentionally or as by—products resulting from the

treatment.
3.2.2 A summary of all chemicals analysed in the treated ballast water should be presented in a table, as
shown below, including those not actually detected. Where a chemical could not be detected, a less than value

(< x mg/L) should be associated with it to indicate the detection limits of the analysis.

Chemical analysis of treated ballast water

. Concentration in treated ballast water
Chemical AS, RC or OC
(png/L)

o|O|m | >
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3.3

For each chemical measured above the detection limits of the system (and above the control levels of

untreated ballast water), a separate data sheet (as shown at the end of this appendix) should be included in the

application where the chemical has not been evaluated by the GESAMP-EHS or the GESAMP-BWWG and

listed in appendix 6 to this Methodology.

Table: Chemical analysis of treated ballast water in different salinities as reported by the applicant

. Brackish water Seawater
Detection
. L. Maximum Standard | Maximum Standard
Chemical limit Mean value o Mean value o
(ug/L) value (ug/L) deviation value (wa/L) deviation
g, Hg Hg
(ng/L) (ng/L) (ng/L) (ng/L)

A
B
C
D
3.4 Unless the applicant disagrees with these data, in which case the applicant should provide reasons for

disagreeing and supported replacement data for consideration.
3.5 For the further risk assessment for human health and the environment, the Group selects only the
substances that have been detected in a concentration above the detection limit from the table listing all of the
potential by—products produced in ballast water. These substances should be considered the Relevant
Chemicals for the BWMS. If the detection limit for a substance is determined to be unreasonably high, the

substance will be included in the further risk assessment with a value corresponding to the detection limit.

Table: Selected Relevant Chemicals and the concentrations for further risk assessment (RA)

Concentration in ballast water used in the RA

Relevant Chemicals (ug/L)

>

3.6 The operation of the BWMS is preferably highly automated. A compact description of the control

system is to be provided.

4 CONSIDERATION OF CONCERNS EXPRESSED BY THE GROUP DURING ITS PREVIOUS REVIEW
This section should include a copy of each concern raised by the GESAMP-BWWG with an appropriate
response from the applicant (valid in case an earlier submission was denied Basic Approval (BA) or Final

approval (FA), or in case of an FA submission following a BA approval).
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5 HAZARD PROFILE DATA AND EXPOSURE OF CHEMICALS ASSOCIATED WITH THE BWMS
5.1 This section should contain a summary of the hazards to mammals and the environment associated
with each chemical associated with or generated by the BWMS. Such a summary should be shown in appendix 1

to this Methodology. Where possible, references have been added.

5.2 The hazards identified will be used to perform a risk assessment of the BWMS on the environment,

the ships’ crews and the general public.

5.3 In order to assist applicants in providing these summary data, the GESAMP Evaluation of Hazardous
Substances Working Group (EHS) and the GESAMP-Ballast Water Working Group (BWWG) have evaluated
some of the chemicals commonly associated with Ballast Water Management Systems (BWMS). This means that
for the substances indicated in appendix 6, no additional properties on physico—chemistry, ecotoxicology and

toxicology have to be submitted, unless the applicant has other, scientifically more relevant data available.

5.4 The reason for this approach is to:
1 provide a consistent set of data for all applications;
.2 assist applicants in collating the data associated with their BWMS; and
.3 streamline the work of the GESAMP-BWWG in assessing applications.

5.5 The following endpoints should be recorded:
1 The proposed PNEC based on the available ecotoxicological data, including the final assessment
factor to establish the PNEC. This value will be used in the environmental risk assessment.

5.5.1 Predicted No Effect Concentrations (PNEC)

Table: PNEC values of Chemicals associated with the BWMS and included in the GESAMP-BWWG Database

Harbour Near ship
PNEC (ug/L) | PNEC (ug/L)

Relevant Chemicals

A
B
C

Table: PNEC values of Chemicals associated with the BWMS, not included in the GESAMP-BWWG Database

. Harbour Near ship
Relevant Chemicals
AF PNEC (ug/L) | Rule No. | AF PNEC (ug/L) | Rule No.
A
B
C

.2 The proposed DNEL and/or DMEL based on the available toxicological data, including the final
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assessment factor to establish the DNEL and / DMEL to be used in the human risk assessment.

5.5.2  Derived No Effect Levels (DNEL) and/or Derived Minimum Effect Level (DMEL)
Table: CMR properties for selected Relevant Chemicals
Carcinogenic Mutagenic Reprotoxicity CMR
A Yes/No Yes/No Yes/No Yes/No
Yes/No Yes/No Yes/No Yes/No
C Yes/No Yes/No Yes/No Yes/No

Table: DNELs and DMELSs to be used in the risk assessment for humans

DNEL DNEL DMEL
Chemical (mg/kg bw/d) (ug/kg bw/d)
. (ug/kg bw/d)
Crew General public
A
B
C

5.6 Exposure
5.6.1 In order to perform a risk assessment related to both the environment and those people who may be
exposed to any chemicals associated with the BWMS, it is necessary to estimate the concentration of such

chemicals in:

1 the air space in the ship’ s ballast water tank;

2 the atmosphere surrounding the ship;

.3 leakages and spills when operating the system; and
4 in the harbour water.

5.6.2 It is recognized that there are various computer models which can be used to fulfil this requirement
and that such models can produce differing results depending on a range of input parameters which can be used.
So, in order to provide some standardization and a mechanism for comparing the various systems, it is
recommended that applicants use the model of paragraph 5.6.3 associated with the standard inputs described in

appendix 5 resulting in a Predicted Environmental Concentration for the Active Substance, all Relevant

Chemicals and relevant disinfection by—products.

5.6.3  Predicted Environmental Concentration (PEC)

The Predicted Environmental Concentration (PEC) should be calculated using the MAMPEC-BW 3.0 model or
latest available version with the appropriate environment definition and emission input. The results of these
calculations should be used to estimate the risk to the crew, port State control, the general public and the

environment. See the guidance in appendix 4 for the risk assessment for humans and appendix 5 for the risk
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assessment for the aquatic ecosystem.

Table: PEC from MAMPEC modelling results from the GESAMP-BWWG Model Harbour

5.6.4

. PEC (ug/L)
Chemical name - -
Maximum Near ship
A
B
C

Concentration of Chemicals associated with the BWMS in the atmosphere

An inventory should be made of the ways humans (crew, port State control and the general public) may be

exposed to Relevant Chemicals due to the ballasting and deballasting processes. Guidance to the potential

exposure routes is given in appendix 4, together with calculation tools to estimate the worst—case exposure

concentration. These resulting concentrations should be used in the risk assessment for humans and reported

here.
Table: Resulting concentrations to be used in the risk assessment for humans
Crew General public
. L. L Concentration L
Chemical Concentration in tank | Concentration in air Concentration in air
; MAMPEC .
(ug/L) (mg/m®) (mg/m?)
(ug/L)
A
B
C

6 WHOLE EFFLUENT TESTING (WET) - (LABORATORY TEST FOR BASIC APPROVAL AND
LAND-BASED TEST OR ON-BOARD TEST FOR FINAL APPROVAL)

This section should include:

.1 a brief description of the tests carried out; and
2 a table of the results, e.g. as shown below:
. Endpoint
Species " . Comments
NOEC ECs,

Algae 50% 83%
Crustacea > 100% > 100%
Fish > 100% > 100%

* The values indicated are examples.
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7 RISKS TO SHIP SAFETY

This section covers damage to the structure of the ship which might be caused by various effects including:

1 explosion;
2 fire; and
.3 corrosion.

8 RISKS TO THE CREW
Risks to the crew may be assumed to be associated with:
.1 delivery, loading, mixing or adding chemicals to the BWMS;
2 ballast water sampling;
3 periodic cleaning of ballast tanks;
4 ballast tank inspections; and
5 normal work on deck.

These situations are covered in the guidance in appendix 4.

8.1 Mixing and Loading/Ballast water sampling/Periodic cleaning of ballast tanks

8.1.1 When considering various work operations, it should be assumed that the exposure routes of concern
for the crew and/or port State workers will be inhalation and dermal. In this respect, it is assumed that the crew
will be exposed by inhalation to the highest concentration of each chemical in the atmosphere above the treated
ballast water at equilibrium and by dermal uptake to the highest concentration of each chemical in the treated

ballast water. These approaches are described in appendix 4.
8.1.2  The result from the calculations may be presented as shown in the tables below:

Table: Crew, scenario 1: delivery, loading, mixing or adding chemicals to the BWMS

AS Dermal exposure DNEL
Chemical RCR

concentration (mg/kg bw/d) (mg/kg bw/d)
A
B
C

Table: Crew/Port State control, scenarios 2-5
Scenario
Aggregated exposure DNEL
Chemical (mg/kg bw/d) RCR
(mg/kg bw/d) (mg/kg bw/d)
Dermal Inhalation

A
B
C
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Table: Crew/Port State control, scenario: = DMEL approach

Scenario
Chermical (mg/kg bw/d) Aggregated exposure DMEL RCR
Dermal Inhalation (mg/kg bw/d) (mg/ke bw/d)

A

B

C
9 RISKS TO THE GENERAL PUBLIC
Risks to the general public are most likely to occur as a result of:

1 ingestion of seafood which has been exposed to chemical by—products in the treated ballast water;

and
.2 swimming in seawater contaminated with treated ballast water where exposure may be via ingestion

(accidental swallowing), inhalation and dermal contact.

9.1 The risk to the general public from the oral, dermal and inhalatory exposure of chemical by—products

may be calculated according to the guidance in appendix 4.

Table: General public scenario: swimming and consumption of seafood

Scenario 10.1.1 and 10.1.2
/kg bw/d A ted
Chemical — ) C ti - DNEL RCR
emical onsumption exposure
Swimmi kg bw/d
fming of seafood | (ug/kg bw/d) (ve/kg bw/d)
Oral Dermal |Inhalation Oral
A
B
C
9.2

These values can be used to estimate a risk dose based on the probability of increased cancer incidence over a

An indicative risk level may be used to calculate an indicative RCR regarding potential cancer risk.

lifetime (107®) and may be regarded as a DMEL for the general public.

Table: General public scenario: swimming and consumption of seafood — DMEL approach

Chemical

Aggregated exposure

(ug/kg bw/d)

(ug/kg bw/d)

DMEL

Indicative

RCR
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10 RISKS TO THE ENVIRONMENT
10.1
Based on the half-life, BCF or Log Kow and the chronic NOEC values for each chemical (Procedure (G9),

Assessment of Persistence (P), Bioaccumulation (B) and Toxicity (T)

paragraph 6.4), the PBT properties of each chemical should be reflected in a table with the justification in

parentheses as shown below:

Chemical Persistence (P) Bioaccumulation (B) Toxicity (T) PBT
by—product (Yes/No) (Yes/No) (Yes/No) (Yes/No)
A Yes/No Yes/No Yes/No
Yes/No Yes/No Yes/No

C Yes/No Yes/No Yes/No
10.2  Calculation of PEC/PNEC ratios
10.2.1 The ratio of PEC/PNEC is a measure of the risk that each chemical is deemed to present to the
environment.
10.2.2 For each chemical the estimation of the PEC/PNEC ratio should be summarized as shown in the

table below:

Table: PEC/PNEC ratios [according to the Group]

Maximum/Harbour Near ship
Chemical name PEC PNEC PEC/PNEC PEC PNEC PEC/PNEC
(ug/L) (ug/L) (ug/L) (ug/L)
A
B
C

11 ADDITIONAL HEADINGS
11.1
11.1.1 CONCLUSIONS AND RECOMMENDATIONS
11.1.1.1
11.1.1.2
11.1.1.3
11.1.1.4

As part of the report to be made by the Group during its evaluations, the following parts also appear:

Risks to ship safety
Risks to the crew and the general public
Risks to the environment

Recommendation
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DATA ON EACH COMPONENT OF THE
PREPARATION AND BY-PRODUCT PRODUCED IN BALLAST WATER

Chemical Name

Where the applicant considers that it is not necessary to complete the data form for a given chemical, a full
justification should be given (e.g. the %-life of the chemical is only a few seconds and so will have disappeared

by the time the ballast water is discharged into the sea).

2 EFFECTS ON AQUATIC ORGANISMS

2.1 Acute aquatic toxicity data

Species duration*-LC,, Reference/comments/justification
(mg/L) for missing data
Fish
Crustacea
Algae

* The duration is given in hours (h) or days (d), e.g. 96h-LC;, or 7d-NOEC.

2.2 Chronic aquatic toxicity data

duration*-LC L . L. .
uration so(mg/L) Reference/comments/justification

Species or duration*-NOEC L.
for missing data
(mg /L)
Fish
Crustacea
Algae

* The duration is given in hours (h) or days (d), e.g. 96h-LC,, or 7d-NOEC).

2.3 Information on endocrine disruption

. ) Reference/comments/justification
Species Information L.
for missing data
Fish
Crustacea
Algae
2.4 Sediment toxicity
. ) Reference/comments/justification
Species Information . .
for missing data
Fish
Crustacea
Algae

2.5 Bioavailability/biomagnification/bioconcentration

Value Reference/comments/justification for missing data

Log Pow

BCF

2.6 Food web/population effects
2.6.1 A description of potential food web and population effects should be provided supported by a full

justification.
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3 MAMMALIAN TOXICITY

3.1 Acute toxicity

Reference/comments/justification

Value Species for missing data
Oral 1.D,, (mg/L.)
Dermal LD., (mg/kg bw)
Inhalation 4h-1.C;, (mg/L)
3.2 Corrosion/irritation
) ) Rpfsmts Reference/comments/justification
Species Method (including scores L.
) for missing data
where available)
Skin
Eye
3.3 Sensitization
. Method Results Reference/comments/justification
Species (e.g. Buehler, (Sensitizer Y/N) for missing data
M&K) g
Skin
Inhalation

3.4 Repeated—dose toxicity

Exposure route

Exposure duration

Exposure dose

Species

Method

Results

NOAEL

NOEL

Reference/Comments/  Justification

for missing data

3.5 Development and reproductive toxicity

Exposure route

Exposure duration

Exposure dose

Species

Method

Results

NOAEL

NOEL

Reference/Comments/  Justification

for missing data
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3.6 Carcinogenicity

Exposure route

Exposure duration

Exposure dose

Species

Method

Results

NOAEL

NOEL

Reference/Comments/  Justification

for missing data

3.7 Mutagenicity

Method

Dose range

Results

Reference/comments/justification
for missing data

Bacterial gene
mutation

Mammalian
cytogenicity

Mammalian gene
mutation

3.8 Carcinogenicity/mutagenicity/reproductive toxicity (CMR)

Results

Reference/comments/justification

for missing data

Carcinogenicity

Mutagenicity

Reproductive toxicity

4 ENVIRONMENTAL FATE AND EFFECT UNDER AEROBIC AND ANAEROBIC CONDITIONS
4.1 Modes of degradation (biotic and abiotic)

Seawater or Test Breakdown Reference/comments/
; Results . . ..

fresh water | duration products justification for missing data
Hydrolysis at pH 5
Hydrolysis at pH 7
Hydrolysis at pH 9
Biodegradation
DTy,
4.2 Partition coefficients

Method Results Reference/comments/justification for missing data
Log Pow
Koc

4.3 Persistence and identification of main metabolites

Method

Results

Reference/comments/justification
for missing data

Persistence (d)
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4.4 Reaction with organic matter

4.5 Potential physical effects on wildlife and benthic habitats

4.6 Potential Residues in seafood

4.7 Any known interactive effects

5 PHYSICAL AND CHEMICAL PROPERTIES FOR THE ACTIVE SUBSTANCES, PREPARATIONS AND
TREATED BALLAST WATER, IF APPLICABLE

Reference /comments/ justification for

Property* Value .
perty missing data

Melting point (°C)

Boiling point (°C)

Flammability (flashpoint for liquids; “C)

Density (20°C; kg/m®)

Vapour pressure (Pa at 20°C)

Relative vapour density (expressed as a ratio by
that of air as 1.293 kg/m® at 0°C and 10° Pa)

Water solubility (mg/L , temp; effect of pH)

pH in solution (under the intended
concentration for AS)

Dissociation constant (pKa)

Oxidation—reduction potential (V)

Corrosivity to material or equipment (for AS
see paragraph 3.6.9)

Reactivity to container material (only for AS,
which needs storage on board)

Auto—ignition temperature temperature, also
flash point if applicable (*C)

Explosive properties (narrative)

Oxidizing properties (narrative)

Surface tension (N/m)

Viscosity (Pas), Kinetic viscosity (m?/s) is also
accepted

Thermal stability and identity of breakdown
products (narrative)

Other physical or chemical properties
(narrative)

* If units are indicated for the property, then these should be considered the preferred unit.
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6 OTHER INFORMATION

6.1 Analytical methods for measuring the concentration at environmentally relevant concentrations

Method

Applicability

Sensitivity

Reference/comments/justification

missing data

for

6.2 Material Safety Data Sheet provided (Yes/No)
6.3 GHS classification
6.4 Risk characterization
Persistent Bioaccumulative Toxic Reference/comments/justification for
(y/n) (y/n) (y/n) missing data
kosk ok
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APPENDIX 4
HUMAN RISK ASSESSMENT OF BALLAST WATER CHEMICALS

f1x4
NSAMKPDIEEMEIZEDAANDYRHDFEE

JR3C

R

1 INTRODUCTION

1.1 In risk characterization for human health, the
procedure is to compare the exposure levels to which
the target groups are exposed or likely to be exposed
with those levels at which no toxic effects from the
chemicals are expected to occur. There are normally
four stages when carrying out a quantitative risk
assessment:

.1 Hazard identification - what are the substances of
concern and what are their effects?

.2 Dose (concentration) - response (effect) relation
- what is the relationship between the dose and
the severity or the frequency of the effect?

.3 Exposure assessment - what is the intensity, and
the duration or frequency of exposure to an
agent.

.4 Risk characterization - how to quantify the risk

from the above data.

1.2 It is proposed to apply a tiered approach when
assessing the risk of the chemicals associated with the

BWMS.

1.3 In the first tier, the level of exposure to the
substance below which no adverse effects are expected
to occur should be derived for the relevant systemic
effects. This level of exposure above, which humans
should not be exposed to, is designated as the Derived
No Effect Level (DNEL). Risks are regarded to be
controlled when the estimated exposure levels do not

exceed the predicted no effect levels (DNEL).

1 XC®IC

1.1 NORERRIZBE T2V A7 HE T, /M7
— 7 DR EE D TR ER 35 ATREME DS VB R
LV E AL E D mIE RN E G
TRISHDL -~V E T 5, & AU A7 5l 2
FEHiT 256 WEIILLTO 4 SOFNENTTD
n5:

1 fERMORKE —HESNIME L O, Th
DIZR D BITAD 2

2 AEGRE) — UG G Bt — k5wl
BORICHEELORRITE D 2

3 BRBEFM A ~DOIBRBEOMRS  REE
R BEEEITE DFREED,

4 VRZHIE — ERLDOT —FmbYATRED L
NTERALS DD,

1.2 BWMS (B3 2L B OV A2 % 3+
DA BT E A AT EMERENS,

1.3 35 1 BERETIE, BT 225 PEOIERIZ OV
T, ZDOL VLU ChIVTERENET20E
TRESNDBEEL NNV EE T 5, NDNZE DK
EBATRETRETRVWIOREL L EH
ML~V (DNEL) &35, #EEREL ~L
DNE L ~UL (DNEL) 28 2 TV e\
BV VAZERIECETND LR T,
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1.4 A DNEL is a derived level of exposure because it is
normally calculated on the basis of available dose
descriptors from animal studies such as No Observed
Adverse Effect Levels (NOAELSs) or benchmark doses
(BMDs).

1.5 The DNEL can be considered as an “overall”
No-Effect-Level for a given exposure (route, duration,
frequency), accounting for uncertainties/variability in
these data and the human population exposed by using

appropriate Assessment Factors (AFs).

1.6 If an unacceptable level of risk is identified for any
of the scenarios in the first tier, a refinement of the
exposure assessment and/or the assessment factors
might be performed in the second tier giving special
contributions  and

attention to route—specific

protection measures.

1.7 In order to determine the risks with chemicals
associated with the treatment of ballast water, it is
necessary to determine several parameters:

.1 concentration of each chemical in the ballast
water tank (and in the air phase above the
water);

.2 concentration of chemicals after discharging in
the sea;

.3 concentration of chemicals which may be

transferred from the aquatic environment into
the atmosphere; and

.4 potential uptake of chemicals by humans through

the various routes of exposure.

1.8 For the worker exposure situation in the ballast
water tank (while performing sampling or cleaning), it
is important to estimate the air concentrations in the

ballast tank. The concentration of each chemical in the

1.4 DNEL 288 L~V THHOIE, 18, EHE
# (NOAEL) X I~ F~—7 i & (BMD) S D H)
PR LA F A AT RE e H Rl I RO E R
HE o726 ThHD,

1.5 DNEL I, #8172 72 A A MEE (AF) & Fuv
TT — L OMRFEEM ORI/ 1T %5
JEL7=, T G- ogis (BRI, WIR ., B ([2BE35
[—f78 ) ML )L E e T 2 LN TED,

1.6 %5 1 BEFEOWT D TRV TR
TERNIRAIZL U REDOLNTH AT, 5 2
BRI I\ T, BRI IS [ O % -0 A
(R Z 1A D DBREE A M OV T A
AMEB ORI ZATIZEL TED,

1.7 NTAMKAAEIZ BE S L F M E DV A %

K411, WD RT A= B DD

D5

1 NIRRT (KOO KT EOKFEH)
(BT B E DR

2 MEA~OPHRITIB T I FIE ORI

3 KAEBREINO R T ~B 8§ 5w et D
DA E DOBREL KO

A4 Bea IR AU, Nk Db ey
DIFIENHE R,

1.8 NIAN L INIZBITDIEEFED (T
7 AT AR T O) BEERIZBIL Tk, T AR
YINDOERIHIRELAHEE T HIENEETH
%, Kifi EOZEKFITBITLEALTFWEDORE
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atmosphere above the water may be calculated using

the Henry’s Law Constant.

1.9 For the exposure situation regarding the general
public (whilst swimming in the sea or consuming
seafood), the calculated concentration of each
chemical in the discharged treated ballast water needs
to be wused. These can be determined using
environmental models and the MAMPEC-BW model
version 3.0.1 or latest available version written for this
purpose is the one preferred. It is normal practice to
use the highest values obtained from this model which

is the concentration anticipated in the harbour area.

1.10 It is important to note that the methodologies
described in this document generally apply to DNELs
of chemicals with a systemic and threshold related
property, and do not apply to chemicals producing
local effects, such as irritation. However, in some
cases it is considered appropriate to derive a DNEL
for a local effect when a reliable NOAEL is available.
For chemicals with a non-threshold effect (i.e.

cancer), a DMEL should be used.

1.11 No account has been taken of the naturally
occurring background levels of contaminants in
seawater, which, it is recognized, will be different in

different parts of the world.

1.12 The approach described in this documentation
takes into account the EU REACH guidance described
in ECHA Guidance on information requirements and

chemical safety assessment.

1T~ U—EBE R WCEETAZENTXS,

1.9 —fRARD QK T ED DIEEUZLD)
WREEICBIL UL, PRI L7 LB AR T ARk H
DEALFE OHEEREE AV DLERSHD, =
NOOWREIFBREET NV ERAWCTRHET L0
TE, ZOTOICHE SN MAMPEC-BW £ 7 /L
DA—=Tar 3.0.1 XUIFH ATREZR BT D/ —
arEHWVAIENEEL, BB T TS
NHEELLTZDOET MIE>TROIAEDH B
RHEWMEZ FAWDOR— I THD,

1.10 ARFICFE LI FEL, —BIc2H T
BIMENHDILS'E O DNEL E HIZHWS D T7
ETHY, RIEAEE D RT3 27531k
FWEIH LTINS ETH2E
WHEHETHD, 12121, [FHTES NOAEL 2555
NHOTHIUX, HFA I TR F BT
£ DNEL Z 3RO HZEHH U T H LIRS D,
BB (Tabb, ) L7 EmE
(22X, DMEL Z V5,

111 MEc k> CTRARDEE 2 HND, WK TIC
BB E O BRELIRIC LD\ I T TR
LU DN TE, BESIL TV,

1.12 AEZFEH L7 kX, ECHA OfF
M O 8 2 AR BT 2 A & AT
FLEEND EU REACH HAX L A% B ELT=HD
Th D,
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2 HUMAN EXPOSURE ASSESSMENT

2.1 Occupational

2.1.1 The exposure assessment is carried out through
an evaluation of different exposure scenarios. An
exposure scenario is the set of information and/or
assumptions that describes how the contact between
the worker and the substance takes place. It is based
on the most important characteristics of the substance
in view of occupational the

exposure, e.g.

physico—chemical properties, pattern of use,
processes, tasks and controls. An exposure scenario
will therefore describe a specific use of the treatment
product with a set of specific parameters. Exposure
estimates are intended to be used as a screening tool.
The following situations have been identified as likely

exposure scenarios for workers:

2 NBRFEALAM

2.1 BRERE

2.1.1 MREEREAN X, D R DR T4 %
R CATH, RS VA LI, fEEE L E
DEERNE DI Z D E R TIEHR KL Y/ X
IR EEZEELDTHLDOTHD, BEFE T VAL, Tk
ERBEOBL A OYE O b E R (] 2
X, WE LR RS — | TaE R X
27 R O (2 He5<, D7 | BRiEY VA
V. LBH O R E D FFIZHOWT, HE DR E
DINFGA=ZZIVFER T 5, BREHEE T, A7) —
=T DOFEELTHWOINLS, LRI, 1E
EHITOWTEIVGLRES T VAL TRIES
FANQAYSY

Table 1. Summary of occupational exposure scenarios

Operations involving the crew and/or port state workers

Operation Exposure Frequency/duration/quantity App-r oacl-l
described in:
Delivery, loading, | Potential dermal exposure and Solids, dermal: scenario to be 2.1.2
mixing or adding inhalation from leakages and developed
chemicals to the spills. Liquids, dermal: 0.05-0.1
BWMS mL/container handled
Gases/vapours/dusts, inhalation:
scenario to be developed

Ballast water Inhalation of air released 2 hours/day for 5 days/week; 2.1.3.1
sampling at the 45 weeks/year
sampling facility

Dermal exposure to primarily 2 hours/day for 5 days/week; 2.1.3.4

hands 45 weeks/year
Periodic cleaning | Inhalation of air in the ballast 8 hours/day for 5 days/week; 2.1.4.1
of ballast tanks water tank 1 event/year

Dermal exposure to the whole 8 hours/day for 5 days/week; 2.1.4.3

body 1 event/year
Ballast tank Inhalation of air in the ballast 3 hours/day for 1 day/month 2.1.5
inspections water tank
Normal operations carried out by the crew on BWMS
Normal work on Inhalation of air released from 1 hour/day for 6 months/year 2.1.6
deck unrelated to | vents
any of the above

Note: Whilst the above situations have been identified as typical exposure scenarios, it is recognized that there
will be other situations when exposure of workers may be greater or less and due consideration should be

given to such situations.
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FAHE /PSC BICBITA1EX
YE RE B/ B/ & EEHEE
(LW E ORE, fnf | IO LR | EIR, BB v UAERR T 2.1.2
B IBA XX BWMS | ZBREE X WA D R] | IR, #RECEOHH =77 24721 0.05-0.1 mL
~DIBN BeMk TR TR Z AN, N VA VER T
YTV BRI ER | FEHEN =22 koW | 2 BRifEl/H .5 H/#; 2.1.3.1
IFBNTANKDY | A 45 /5
AN
FEIZ T ORI RGE 2 WM/ H.5 B/#; 2.1.3.4
45 i /5
INGANZ T DER | NTANKZ NGO | 8 /B, 5 H/A, 1 [8]/4 2.1.4.1
ings EENOLIN
B DR g% 8 I/ H.5 H/@, 1 18]/4F 2.1.4.3
INTGANF YDA | NTANKEZ NGO | 3EE/H.1 B/A 2.1.5
EEEADL PN
FAH B 2 BWMS ICBAL TITOEE DIEE
F F & mBURART | UMD E | 1R/ B, 6 02 A /4 2.1.6
X TR CEEADLIIN

E: EREORPUIIIIA 2R ER S U A LU TRIESNIZb D TH DD, ORBLTIZZ L EXITLL T D
BREEDSECDAREMED DY | OV T RBUS DWW TH 3B BT 00D LT 2,

JR3C ER
2.1.2 Delivery, loading, mixing or adding chemicals to | 2.1.2 {EFYE DI, ik, BEXIZBWMS

the BWMS
2.1.2.1 There is potential for exposure to chemical
substances  during transfer of concentrated
formulations in containers or within closed systems. It
is considered that the risks are dealt with through the
use of appropriate chemical protective clothing, in
particular gloves. The applicant should provide details
of the intended methods to be used to transfer Active
Substances, Preparations or Other Chemicals, e.g.
neutralizers, to the on—board storage and propose the
appropriate personal protective equipment to prevent
exposure arising from any loss of containment or
through contact with contaminated plant and

equipment.

2.1.2.2 Dilution of concentrated chemical products is
often referred to as mixing and loading. On smaller

vessels this process may be performed manually.

~DBEN

2.1.2.1 27 ISR AT AN O R R
R OB IERF AL P E TR EE T D A REMEN &
%o TDYVAZIL, U L2 BIEAR . FriZ 7 —
TOERICEORHLTEDEE X LND, i
X, IEEWE . BAIUTE OO, B
ZAXHFIAL, %My LORRE ST~ T DB
BEINDHEOHFMEAREL, £/, HH0
LIHEMNBAEL D, UIER S NT-idE & o8
fillZ X 55 & b5 < 7o oY) e @ A B #
HERET D,

2.1.2.2 PEHE LR OFRIL. IREROH L
PIREND T ENRE, BRI/ O AT
X, 2O R EFETITONA AIREEN S

118




JR3C

R

Exposure through inhalation is considered unlikely for
non-volatile or water-based chemical formulations.
Potential dermal exposure of the hands can be
estimated by several available models. It is
recommended to use the UK Predictive Operator
Exposure Model (POEM) for this estimation. In this
model, the daily level of exposure during the handling
of containers depends on the properties of the
container (capacity and diameter of the opening) and
the number of containers handled per day. Containers
with narrow openings (< 45 mm) are not considered for

this scenario.

Principal equation:

C N “E - fierm 'fpen
BW

Dose = (1 — frum) *

Dose  =skin exposure (mg/kg bw/d)
fram =risk mitigation factor (tier 1 = 0, tier 2 =
0.95)
= concentration of Active Substance (mg/L)
=number of containers handled, to be
determined according to the total volume
needed for the specific BWMS (d™)
E = contamination per container handled (tier 1

=0.1 mL, tier 2 = 0.05 mL)

fiom = dermal absorption factor (default = 1)
fen = penetration factor (default = 1)
BW = body weight (default = 60 kg)

The tier 1 assessment is based on the handling of
containers with an opening diameter of 45 mm and a
volume of 10 L. For this case, UK POEM predicts a
hand exposure of 0.1 mL fluid per container handled.
The number of containers handled depends on the
total volume of liquid that needs to be transferred.

The tier 2 assessment is based on the handling of

%, RIEEFRMED, UKD LZRFNZ SV T

. W ABEBEAAE U D ATREMEIFIR W E B 2 B
Do TD OGO FREMEIC DN T, W
O OFAFREARRET MV HEE T HZEN
ARETH D, ZOHEEITIL, T EEEF R T
E7 /L (POEM) i 4 52 LsHEtisinng, 2o
ETATHE, 2T FOROBNICEITLIHY
TEODMEFTEL VL, ar T ORE (R E, 0
£2) KON B B0 H 7T T OEUTNEAF
T2, B AP (45mm A D) 2T, 2
DY FUATIEHEES RN,

AR

C*NE “faerm 'fpen
BW

Dose = (1 — frum) *

Dose = #¥Fz IR & (mg/keg A8/ H)
fovn =R T 72— 1 BefE=0, 5 2
Bt =0.95)
= 1S MEME DO PE (mg/L)
={H 2 D BWMS [T\ THEER KD
HIRFED, BOHIa T FO¥(d™)

B = EX‘O#&DH/T%&@H%%E( 1 By
=0.1mL, 2 2 Bt =0.05mL)

fierm = BRI (T 74/ =1)

foen =RBR (T 74/Vh=1)

BW  ={KH (7 74/LF=60kg)

EEBEO ML, N A&R45mmD 10L= 7 F D HR
D NTEESL, ZDHE . UK POEMTIE, B4k
a7 M 700 ImL O IRICF A RE T 58T
s, RS 7F o8, BT o058
D DWE DK B\ KAFT D, BB2B B DR A
E. AA63mmD20L= T F D E DN EES
<o 2O A, UK POEMTIE, 27+ 4720
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containers with an opening diameter of 63 mm and a
volume of 20 L. For this case, UK POEM predicts a
hand contamination of 0.05 mL for each container.
The total volume handled should be the same as in tier
1, i.e. the number of containers handled is half of that
in tier 1. The exposure estimation can be further
refined by the use of substance—specific values for the
dermal absorption factor or the penetration factor, if
available. Exposure can be reduced by the use of
gloves. According to UK POEM, suitable gloves will
reduce exposure to 5% of the original value. This value

is used as a default for tier 2.

2.1.2.3 On larger vessels, transfer of chemicals will
more likely occur through closed transfer systems.
These systems do not necessarily result in reduced
levels of operation exposure. The connection and
removal of adaptors may result in similar levels of
exposure as those from open pouring operations.
Therefore, calculation of exposure by the above

equation is recommended also for these systems.

2.1.2.4 Measures to safeguard installations against
unintended release of chemicals should be discussed
under “Risks to the safety of the ship” (see chapter
7.1 of the Methodology).

2.1.3 Ballast water sampling

2.1.3.1 There is a potential risk for inhalation of
chemicals that have evaporated into the air phase
while performing the task of taking samples of the
ballast water from the sampling facility. The worst
concentration of chemicals in the air may theoretically
be calculated using the Henry’s Law Constant in the

equation presented below:

0.05mLIZFENIREE T 5L THISILD, BB
BIIFIBMELFECET D, Tabb, B =
TF OB, BB T DN L7025, G
BHEE 1, FIH FTRE THIVIEWE B A D% Rz %
NRRLRBRE A NDLILICE- T, SBICKEESE
RTHZENTED, BEEEIL, 7 r—7 O HICZE
STEE T HZEN A HETH D, UK POEMIZLD
&L )R o — TN Ko THREE B35 % F TR
SND, ZOMEITFE2BEREDOT 7 4 /L MELL THE
b,

2.1.2.3 AR OMMTIZ AL FWEOB
EIFRASROBEY AT MIE> TEESND
ANEN, TNHDVAT LTI, BTLLIEEF
DG VPRSIV, 7H 72— DO
KOS EITHIZE T, BAGRICIIT HIEA#
VELIRIL ~ LV OWREFE L7225 ATREME 3B D, LTZ 03>
T 2OWVD VAT AZHOWTH Bk oz k-
TR BAHEEHT D2 e S N,

2.1.2.4 fLFWE OB KM ICR 57T
Bt o AIZ DWW T, MO Z21Tx515
V227 11273 (MethodologyD 7. 18 %% HR) .

2.1.3 NFRFPKGF TV

2.1.3.1 TV THEMEINENTANKOY T
VEBRET DB, KA ~EFR LA E %
W AT DILERIRY ALY D, 22K IR Bk
FWEDT — ANy —ADPREL, ~ V) —E A
AWTLL FORUCK B ERIICH 22828 T
EXAF
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H H
Cair = g ‘Cwater Cair = R_‘ ‘Cwater

where: ZZT:
C. = concentration in air (mg/m®) Co = ZERTPORE (ng/m®)
H = Henry’s Law Constant (Pa m®/mole) H = ~2U—%%(Pam’/mol)
R = gas constant (8.314 Pa m®/mole K) R = SUKE#(8.314 Pa m®/mol K)
T = absolute temperature (K) T = FEscHEEE (K)
C = measured concentration in ballast water | Cyyor = ZSZANKHOWERE (1 g/L)

water

(ug/L)

2.1.3.2 If the applicant proposes that the sampling
facility be placed in the engine room, a dilution factor
of 100 may be introduced to estimate the
concentration in the air surrounding test facilities.
This is based on the assumption that any air released
from the sampling facilities will be diluted by the

surrounding air

2.1.3.3 Once a concentration of a volatile component

has been estimated, a simple tier 1 exposure

assessment can be performed.

Cuir X ET X IR

Doserjers = BW
where:
Doser,,= inhaled dose (mg/kg bw/d)
Cu = concentration of volatile component in air
(mg/m?)
ET = exposure time (2 h/d)
IR = inhalation rate (default = 1.25 m*/h)
BW = body weight (default = 60 kg)

2.1.3.4 There is also a potential risk for dermal uptake
of chemicals from the ballast water while taking
samples from the sampling facility. The dermal uptake

may be calculated using the equation below:

water

2.1.3.2 HEEENT LTIV TR

\__.

\_pX j—%) E%,ﬂ* L"CI/\}:)}/J_C'\ nﬁ]%
fi#i &0
Z100&FD2ENTED, ZhUE, P TV Tk

Hﬂ/—
ZE R

h oD i BE 2 HE E 3 D BRI A IRAR 2K

AX

2 DPE ST 22 RN E P D 225K o TA R
SNHEDFEITHESS,

2.1.3.3 IR OEENHEE S IUE, Bl
BB OBREIM A2 LT 52 LN TE S,

Cuir X ET X IR

Doseriers = BW
ZZT:
Doser = W A& (mg/kg RE/H)
(O = JHIER S DK T ORI (mg/m?)
ET = BRFEHIR (2 WEfE/ H)
R = W AE (F 74/ b=1.25m° /)
BW = {KE (7 74/Lh=60kg)

2.1.3.4 BTV TGN TR

% B

(2. NT A MK ALEYE & R BT

DR ) 27 b D, BREERET, LT
OXEANWTCHRIETE LB TES
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Usd -

_ Ahands : THdermal : Cwater ) BIOderm

BW

where:

U, = dermal uptake (mg/kg bw/d)

Aprds = surface area of two hands (0.084 m?)

THyoma = thickness of the product area on the skin
(0.0001 m)

Coater = concentration of chemical in treated
ballast (n g/L)

BIO,,., = dermal bioavailability (default = 1)

BW = body weight (default = 60 kg)

2.1.3.5 The aggregated uptake, that is the sum of the

inhaled dose and the dermal dose, is then compared

with the DNEL to assess whether the risk is

acceptable or not.

2.1.3.6 If the tier 1 risk assessment indicates an

unacceptable risk, a tier 2 exposure assessment can be

performed by averaging the short—term daily exposure

over an extended period of time, in accordance with a

methodology developed by the U.S. EPA!. For this

purpose, employment duration of 20 years is assumed.

1

U.S. Protection  Agency, 2002.
Supplemental guidance for developing soil screening

Environmental

levels for superfund sites.
http://www.epa.gov/superfund/health/conmedia/soil/
pdfs/ssg_main.pdf

wir X IR X ET X EF X ED
BW x AT

C
Doserier, = (1 — frum)

where:
Doserig inhaled dose (mg/kg bw/d)
frum = risk mitigation factor

_ Ahands ) THdermal : Cwater ) Bloderm

Usd -

BW

ZZT:

Uy = RRZEEE (mg/kg (KHE/H)

Apngs = MIFORAEFE (0.084m?)

THywa = KB LB T 2HH 0 FES
(0.0001m)

Costr = PR HANTANK T OB E D
PRPE(u g/L)

BlOy,, = MREZMEREIZHRDEYFHF]HRE
(F 74/ b=1)

BW = {K&E (5 74/ h=60kg)

2.1.3.5 RIZ, UAZINFFE ARENE DD E G
D72, WA BRI EZ G LT B
A2 DNELE 35,

2.1.3.6 H1BPEDYAZFARIZ IV TIFA TER
WA RIBENT 6 KIEEPAICE > TRE
SNIZTFENZHE RIS W TR IR 2 -
THZLIC Lo TH2BEBEOIR B A & FE i 522
ENTED, ZO72IZ, 204E M D I &R E
ERAN

5 KEBRBRREIT, 200247, A—/X—T 7R AT
BIFDHYHEDAT) == T~V DRGEDTZ
DI RITAL A
http://www.epa.gov/superfund/health/conmedia/soil
/pdfs/ssg_main.pdf

Cair X IR X ET X EF X ED
BW x AT

Doserier, = (1 = frum)

-3
—— N

WA (mg/kg (KE/H)
= VAIRRRN T 77 50—

Doserie,s

fR MM
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C.i = concentration of volatile component in | C,;, = R DR OPRE (mg/m?)
air (mg/m?)

IR = inhalation rate (default = 1.25 m?/h) IR = WAEE (741 =1.25 m*/h)

ET = exposure time (2 h/d) ET = BRFERME Q W/ H)

EF = exposure frequency (225 d/y) EF = BRERAAE (225 H/4)

ED = exposure duration (20 y) ED = EZEHE (20 )

BW = body weight (default = 60 kg) BW = {AHE (F7#/Vb =60 kg

AT = averaging time (7,300 d (= exposure | AT = PR GEEBARBOLA
duration) for non-—carcinogenic effects; 7,300 H(= MEEFEHIME); R AZE

25,660 d (= life expectancy) for

carcinogenic effects)

The dermal exposure is modified in an analogous

manner.

2.1.3.7 For further refinement, the effect of risk
mitigation measures may be taken into account using a

system—specific risk mitigation factor.

2.1.4 Periodic cleaning of ballast water tanks

2.1.4.1 In this scenario a worker works in the emptied
ballast tank, where he may be exposed to volatile
components arising from treatment of the ballast water
that have remained in the tank atmosphere after
discharge of the treated ballast water. The
concentration of chemicals in the air phase may be
calculated in the same manner as in 2.1.3.1. A dilution
factor of 10 is introduced based on the assumption
that the ballast tank was previously filled to 90 percent
capacity and so the air from the headspace will be
diluted as the ballast water is discharged and fresh air

is drawn in.

2.1.4.2 Once a concentration of a volatile component
has been estimated, the tier 1 exposure assessment
can be performed as described in 2.1.3.3, using an

exposure time of 8 hours/day (see table 1).

DA 25,550 H(= F¥BFHAm) )

<

-

o

PR RFR IOV T HEIL 2 FIETIEEZ1T

2.1.3.7 ELRDKEBALDI=012, AT LE A D
VAIFERN T 7 72— % VT VAT S E O

BB THILINTED,

2.1.4 NFRX P& DELEERF

2.1.4.1 AT FVUATIE, MEEFIL 2ZDNT AR
B TNIZIBWTIEREZA T I 2N T A RK
DHEMZR I ITNDZERFITFRAFL TWD/RT
ANKALIRNZ J o THA T HFERE AT (IR T T D
FREMEN DD, KA IT AL E ORI,

2.1.3.1LRIC HETHEBT2IENTES,

INT A

7 IEHONEO R EDIO% ETIHINTE
D, ZDTD T AR S AN RS IDIA F
NDHTETI A TH 7 EEZEM O 22 R ARE 4L

HEDIENTIEDE MR AE10LT 5,

2.1.4.2 {HIBELSy O EBHEE S,

2.1.3.3

ICERWTIR A2 2H12, 8IRERE/ B DR Rr %
W LB PR OB IR AT A 2 HK i 52 L3 TED

(FIZM),
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2.1.4.3 The dermal uptake of chemicals from the
sediment and sludge in the ballast tank may be
calculated in the same manner as in 2.1.3.4 taking into
account possible exposure to more parts of the body

apart from the hands.

2.1.4.4 For risk assessment, the aggregated exposure

is calculated according to 2.1.3.5.

2.1.4.5 If necessary, a tier 2 exposure assessment can
be performed as described in 2.1.3.6, using an

exposure frequency of 5 days/year (see table 1).

2.1.4.6 For this scenario effects of risk mitigation
measures may be taken into account as described in
the following. The data underlying the UK POEM
model suggest that for higher levels of challenge, it is
reasonable to assume that impermeable protective
coveralls provide 90% protection against aqueous
challenge. Protective gloves, for this type of work, are
considered to always have the potential to get wet
inside and the high—end default value is used as a
measure of hand exposure even for the tier 2
assessment (exposure occurs owing to water entering
via the cuff). For boots, a lower default value may be
selected to represent the worker wearing appropriate

impermeable boots.

2.1.5 Ballast tank inspections

2.1.5.1 In this scenario a crew member or a port state
inspector enters the emptied ballast tank and may be
exposed to volatile components arising from treatment of
the ballast water. The concentration of chemicals in the
air phase may be calculated in the same manner as in
2.1.3.1, using a dilution factor of 10 to account for the

dilution by fresh air drawn into the emptied ballast tank.

2.1.4.3 NIRRT RNOHEFEY) S AT v DI
N FWEIARDR L ERET. FLSD
B IRER 0 O FTHEMEZ B L, 2.1.3. 4L [RAED
FHETHEMTHIENTED,

2.1.4.4 VAZFMIZRBWN T, digZEEIL, 2.1.3.5
IZREWR SRS,

2.1.45 MEIZGU T, 5 H/EOBREEE A FAu
T, 2.1.3.61Za 7= 55 2 B B O W 7% STAI & SE 6 5~
HIEWTED (1B,

2.1.4.6 K FUATIE, VAZRRIIEEO K B4
UTOLBVERTHIENTES, UK POEME
TINDIET — 2L Dl VAT S E
EIZHONWT, RZBEMEDOSRE DOF#ERICE->T
IKPED YV AR DY A7 390 % AR S D LR E
THDIIRY THHEB 2 DND, ZOFDIEET
I, BAE Y v — IR NSRS TR
HEBZONDT-D | FHEBEOFMIZB N THTF
DOBFRICETHIRNELELCT 74V MED LR %
WD (f B HKDNRAT DL L THREE T
%) 7 =N OWTIE, MEEE D E D R %E
DT —VEFERTHELT ARNT 74V Ml
BIRNTHILLTES,

2.1.5 W7 P& 22 DRE
2.1.5.1 AT UATIE, RAME IIPSCEIL, 22
DISFGANG L TIZAD | NTARKALERIZ Lo TH
A= HHRFE AT IR R T D FTREMED B D, KIS
B ACFWE DIREL, 2EDNTARN 712k
KBBIAENDZLICLDHREEEL . AR
102 W T2.1.3. 1 L[FAERDO HIE TR T 5L
MNTED,
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2.1.5.2 Once a concentration of a volatile component
has been estimated, the tier 1 exposure assessment
can be performed as described in 2.1.3.3. Exposure

time in this scenario is 3 hours/day (see table 1).

2.1.5.3 No dermal exposure is assumed for this
scenario, and the calculated inhaled dose can be

directly used for risk assessment.

2.1.5.4 If necessary, a tier 2 exposure assessment can
be performed as described in 2.1.3.6, using an

exposure frequency of 12 days/year (see table 1).

2.1.5.5 For further refinement, the effect of
system—specific risk mitigation measures may be taken

into account.

2.1.6 Crew carrying out normal work on deck
unrelated to any of the above
2.1.6.1 Exposure in this scenario is through inhalation
of air released from the air vents on deck. The
concentration of chemicals in the atmosphere
surrounding the air vents may be calculated as
detailed in 2.1.3.1 and 2.1.3.3, taking into account a
dilution factor of 100 for the dilution by the

surrounding atmosphere.

2.1.6.2 Once a concentration of a volatile component
has been estimated, the tier 1 exposure assessment
can be performed as described in 2.1.3.3. Exposure

time in this scenario is 1 hour/day (see table 1).

2.1.6.3 No dermal exposure is assumed for this
scenario, and the calculated inhaled dose can be

directly used for risk assessment.

2.1.5.2 FEFAMS ORENHEE S AL, 2.1.3.3
ICBWTIR AL, 1B O IR 3 3l & 5

MaTHZENTED, KT UAITIIT B0 R IFH]
1%, 3IKE[E]/ H ThHD (K1),

2.1.5.3 KU FUATIHRERETRITEESNT,
B SN AEAY A7 S B E 452
EWTEXA,

2.1.5.4 HEIZEUT, 128 /HFOMREHEZ M
T, 2.1.3.612 08 7= 55 2 B PR oD i 5 2T AT A 2 f
THILENTED (FI1ZH),

2.1.5.5 SLRDEERUL DT, VAT LEH O
VAR T 7 72— 5 T VAT E O
A ERTHIENTED,

2.1.6 _LFLAELFEL T F COBEEIEEEZTT
FHE

2.1.6.1 K FVFITBITHgEEIL, 7 vF Lo
VOB HEHEN KO AIZEDEDTH D,
ANUNEL D 2SN BT DT E ORI
AP D22 ;ézﬁ)ﬂ&bﬁﬁ%ﬂf@moo%%r@
L. 2.1.3.1 % O2.1.3 315 L7z BV R 52
EDTED,

2.1.6.2 IS DR EEDHEE S FLALIE, 2.1.3.3
IZBWTIR AR, F5 1 B o N 88 34l 4 5
Mg HZENTED, ZIK“/TUZLL:%HéHE%%E?FF‘Hﬁ
%, 1KE[E/ B ThHD (K1),

2.1.6.3 R FVATIHRERETRITEESNT,
BH SN AEEY ALY A BB 452
LINTED,
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2.1.6.4 If necessary, a tier 2 exposure assessment can
be performed as described in 2.1.3.6, using an

exposure frequency of 180 days/year (see table 1).

2.1.6.5 For further refinement, the effect of
system—specific risk mitigation measures may be taken

into account.

2.1.6.4 MEEITISU T, 180 H /4ED g #E 58 % %
WL 2.1.3.61 1R 7= 55 2 B PR oD gk 75 2T Al & 2 it
T HILMNTESH(EIZH),

2.1.6.5 SLRLREFALDIZDIT, AT LEAH D
VAIFERN T 77 2 — & W T VAR S E O
WA LG T HILENTED,
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2.2 General public 2.2. —fRAR

2.2.1 Indirect exposure of humans via the environment | 2.2.1 ZLEEFE A ANTAMKBPEH SN ZBREEE I
where treated ballast water is discharged may occur by | L7= A O 20 BRER 1. M EE Y OE UK OVE I
consumption of seafood and swimming in the | ¥EHBIZIBITDEEIKIZI > THEL L AJREM N H S,

surrounding area.

2.2.2 The following situations have been identified as | 2.2.2 LA FOARWMN, — X RIZHOW TR IV
likely exposure scenarios for the general public: DIBEFE LT IVAELTRESN TN

Table 2: Summary of exposure scenarios for the general public

Situations in which the general public might be exposed to treated ballast water containing chemical
by-products
. . . . Approach
Situation Exposure Duration/quantity ;i ]
described in:
Recreational activities | Inhalation of chemicals partitioning 5 events of 0.5 hours/day 2.2.3.1
in the sea into the air above the sea for 14 days of the year
Dermal exposure to chemicals whilst | 5 events/day for 2.2.3.2
swimming in the sea 14 days of the year
Swallowing of seawater contaminated |5 events of 0.5 hours/day 2.2.3.3
with treated ballast water for 14 days of the year
Eating seafood exposed | Oral consumption Once or twice/day 2.2.4
to treated ballast water equivalent to 0.188 kg/day
Aggregated exposure (through swimming and consumption of seafood) 2.2.5

Note: Whilst the above situations have been identified as typical worst—case exposure scenarios, it is recognized that there
will be other situations when exposure of the general public may be greater or less and due consideration should be
given to such situations.

In addition, the consumer exposure (general public) is normally assessed as chronic/lifetime risk in order to protect
the most vulnerable population groups taking also into account that they would not use protective equipment when

exposed to chemicals.

K2 —RARICETIRES T VA OBE

{LZEBIERW & & T BT T ARKIC—IRARPIRE TS REHEDOHDIRGL
R RE Hi/ & EHEHER

WCoLr)m—ay | R EOZER TSRS HIALSEWE |5 E1X0.5 B/ A . 2.2.3.1
2LIIN £ 14 A
WK PIC BT E O EE | 58]/ 8, 4FH 14 H 2.2.3.2
SLER Y Fr /T AR CYH Y STk D | 0.5 FREfE] X5 [al/ H | 2.2.3.3
T R 14 A

ALVERE B NTARKIT | R O HEER 1R 2E/H, 2.2.4

Wi LT PEY) DB R 0.188kg/ H ¥H24

TN % B VK X O PER OB X D) 2.2.5

Note: EELOWRIUITIIMA 2T — AN — ZDWRFES FVA LU T EESNIZH D THLHH . ORI TlE— i AR OIR
BN T L, ESUILL TR ERDAIREMERH D, 2O STRBLUZ SN TH H B BT 2H 035,
ST, HEE (AR IZOWTE ALEWEIORE T ABCR#ERZE A U W22 E 2 SbEE D
FWT N —T EARHET D201, BEITEME/ AJEOVAZ ELCREHET 2,

127



JR3C

R

2.2.3 Recreational activities (swimming) in the sea
2.2.3.1 Inhalation of chemicals partitioning into the
air above the sea

2.2.3.1.1 Exposure in this scenario is through
inhalation of air above the sea while swimming. The
concentration of chemicals in the air may be calculated
while using the Henry’s Law Constant as already
described in 2.1.3.1. However in this case the
concentration in the water is the PEC harbour value as
calculated by MAMPEC, and taking into account a
dilution factor of 100 (due to wind, turbulence and

insufficient time for the chemical to reach equilibrium).
2.2.3.1.2 The inhaled dose may be estimated using the

equation below, while taking into account various

assumptions (number of swims, etc.):

Cyir IR n*D *BIO;yp,

Usi = BW

where:

Uy = inhalation intake of chemical during swimming
(mg/kg bw/d)

C,, = concentration in air (mg/m®)

IR = inhalation rate — light activity assumed
(1.25m’/h)

n = number of swims per day (5/d)

D = duration of each swim (0.5 h)

BIO,,, = fraction of chemical absorbed through the
lungs (1)
BW = body weight (default = 60 kg)

2.2.3.2 Dermal exposure to chemicals whilst swimming
in the sea

Exposure in this scenario is via dermal uptake of

chemicals when swimming, while using the following

equation:

223 ETOLZ Y x—23 2 (FEHK)
2.2.3.1 ¥EHE LOZEXFIZHE S WiALFEWE
L IN
2.2.3.1.1 R FUHIZBITLMEHE T, vk I
BITDWEE EOZEKORNIZLDEDTHD, 22
[P OFHEORET, 2.1.3.1 TlkR72L9
WA~V —EHEAWTHEB IR TED,
T L OB KPR EEIL MAMPEC 12X 8 HH
LN PEC fEEL. AfRER%k 100 (&, &L
it AL E D AR BRI T DITIERE 3 2
IR EIZED) =B ET 5,

2.2.3.1.2 W AN Eid, R & Zepite gk (WEpk B4k
) AERL, WAUCIOHEE T DHZEMTES:

Coir “IR 1 - D *BIOs,

C
[

= EKFICB AL E OW AE R E
(mg/kg KHE/H)

C,, = ZZRTOPESE (mg/m®)

R = WR A - % ER A48 E (1.25m°/h)
n =1 BoiEpkE% (5 |/ H)

D = KlEpk ORER] (0.5 FRERL)

BIO,,, = il E o L E OFIE (1)

BW = {K&E (5 74/LF=60kg)

2.2.3.2 KBTI EWE~DRKEIRE

RFVAIT BT AREE L, Wk TIcBT AL
WE ORI EIALOTHY, kA EH WS
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_ Cw X THdermal X Ngyim X Askin X Blodermal

sd = BW

where:

Uy = dermal uptake per day during swimming
(mg/kg bw/d)

Cw = concentration in the water, i.e. PECyppc
(ug/L)

THyoma = thickness of the product layer on the skin
(0.0001 m)

Ny = number of events (5/d)

Agan = surface area of whole body being exposed
to water (1.94 m?)

BIO,...., = bioavailability for dermal intake (default=
1)

BW = body weight (kg)

2.2.3.3 Swallowing of seawater contaminated with
treated ballast water
The oral uptake via swimming is calculated according

to the following:

_ Cw X THdermal X Ngyim X Askin X Blodermal
sd —

BW

where:

U, = amount of chemical swallowed ( u g/kg
bw/d)

C, = concentration in the water, i.e. PECayprc
(ng/L)

IR,;, = ingestion rate of water while swimming
(0.025 L/h)

N, = number of swims per day (5)

Dur,,,, = duration of each swim (0.5 h)

BIO,., = bioavailability for oral intake (default = 1)

BW = body weight (default = 60 kg)

_ Cw X THdermal X Ngyim X Askin X Blodermal

sd — BW

ZZT:

U =EKHICEBITD 1 B YU ORE
I (mg/kg R/ H)

Cw =KFOIFEMEORE, T772bb
PECyawprc ( u 8/m3)

THdermal :Eir%iﬂlﬁﬁéiéﬁumgé (00001m)

nswim = ﬁ{i}(lﬁliﬁ (5/ El )

Ain = KICHREE T D28 O FE (1.94m?)

BIO o = MR AR BUAR D AW 0O RE (7
TV h=1)

BW = K (kg)

2.2.3.83 MBEFHBINTIPK CrERI MK D
HEF
WKz X AR DB R &L, kRickhEHENS:

Cw ‘ Istim * Nswim ° Durswim : BIOoral

Uso = BW

ZZT:

Uso =RBIAENDIFIE D& (1 g/ke/
H)

C, =K ORE, T7bH PEC,pypec (1
g/L)

Ry =Kk 2 307 2 ¥ K o 8 ok B
(0.025L./HF)

N =1 A 47200k EE (5)

Durswim = %ﬁ?{;ko)ﬁ%?[aﬁﬁ (05 H%‘:Fﬁﬁ)
BIO,,, =i MHEIRICHR S A MR FBE (7
F/Lh=1)

BW ={KH (5 74/L+=60kg)
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2.2.4 Eating seafood exposed to treated ballast water

2.2.4.1 The concentration of chemicals in the seafood

that is being consumed is calculated in this way:

Cfish = BCF 'PECmampec

where:

Cean = concentration in fish (1 g/kg)

BCF = bioconcentration factor (L/kg)

PEC = concentration of chemical in water derived

mampec

from MAMPEC (u g/L)

2.2.4.2 While taking into account the assumption that
people in the area only eat fish that is being caught
locally (worst—case scenario), the daily intake may be

calculated in the following way:

QFC ‘ Cfish ‘ Blooral
BW

Usish =

where:
Uy, = uptake of chemical from eating fish (u g/kg
bw/d)
QFC = quantity of fish consumed/day (= 0.188 kg/d
(FAO, Japan))
Cq, = concentration of chemical in fish (u g/kg)
BIO,,, = bicavailability for oral intake (default = 1)
BW = body weight (default = 60 kg)
2.2.5 Aggregated exposure (through swimming and
consumption of seafood)
The total exposure to the general public whilst
swimming in the sea and eating fish is the sum of the

amount of chemical absorbed through eating fish plus

2.2.4 HBEFBNTRFAKIZERE L e HEEEY DI
b

2.2.4.1 BRI NDMEPED T OALFE O

i UL HE SN S:

Cfish = BCF 'PECmampec

ZZT:

Cian = T O (1 g/ke)

BCF = LW IR AR AL (L/kg)

PEC pampec = MAMPEC (Z&> THHL 72K 1k
FVEDUREE (1 g/L)

2.2.4.2 Wil NIt THN = AL~
(U—ANr—AFUA) LI ETDHE, 1 HOFEEL
IRV EHTH2EMTED:

QFC 'Cfish 'BIOOral

ZZT:
Uy =HEOERIZIHFMEOEBIE

(ug/ke KT/ H)

QFC =1HIZERT 5D & (=0.188kg/ H
(FAO, HA))

Ch = FIEPOILFWE DOWREE (1 g/kg)

BIO,,, = #% A BRI D W F IR I RE (77 +
JVh=1)

BW  ={KH (7 74/Lh=60kg)

2.2.5 RIREE (BHk R NVGE DFERIZLS)

WFECOWEIK S OVBRIEOERIZLD KA RO
IR B, AEOEBICIORININ AL YE
DEE, WK I 58 DB E ., #5E & O
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the oral intake, dermal absorption and inhalation

absorption whilst swimming.

Swimming (inhalation) : ug/kg/d
Swimming (dermal) : ug/kg/d
Swimming (oral) : ug/kg/d
Eating fish : ung/kg/d
Total . neg/kg/d

Note: Make sure all values are in the same units.

2.2.6 Concluding remarks

2.2.6.1 It should be noted that whilst the above
situations have been identified as typical worst—case
exposure scenarios, it is recognized that there will be
other situations when exposure of the general public
may be greater or less. Due consideration should be

given to such situations.

2.2.6.2 In addition, the consumer exposure (general
public) is normally assessed as chronic/lifetime risk in
order to protect the most vulnerable population
groups taking also into account that they would not

use protective equipment when exposed to chemicals.

MNZEDRINELDEH THS,

Wk (A) 0 ue/kg/H
WEpk () @ we/ke/H
Wk GEE) ¢ ueg/ke/H
BEOERE ¢ peg/ke/H
Gl : ug/kg/H

I BCOMENRRICHEAM CHLILaMERT DL,

2.2.6 BRETE

2.2.6.1 FBROERPUTIHF) 72T — A N7 —
DIRFE FIALLTHESNIZL D THHM,
DIRPLTIT AR DOMEER EHE L, LA
TERDAREMED DD, £V TRBUZ DN T
FCBETDHDOLT D,

2.2.6.2 SHIT, {HEH (—RAKR) DEREIZOW
TUE AT E I GEE T OB IR R 25 L
WIZEERBEEZ | BB O SN L —T B R
T DO, BE TR/ EIEDY AT ELTRHE
i 2,
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3 CALCULATION OF DERIVED NO-EFFECT
LEVELS (DNELS)

3.1 The next step of the risk assessment process
includes the definition of toxicologically significant
endpoints for comparison with the calculated
aggregated exposure doses. These endpoints, for
example No Observed Adverse Effect Levels
(NOAELSs), Lowest Observed Adverse Effect Levels
(LOAELs) or Benchmark Doses (BMDs) from
experimental animal studies, are then further
transformed to Derived No-effect Levels (DNELs) or
Derived Minimal Effect Levels (DMELs) for the

characterization of toxicological risks to humans.

3.2 The DNEL can be considered as an ’overall’
No-Effect-Level for a given exposure (route, duration,
frequency). Uncertainties/variability in these data and
the human population exposed are taken into account
by using appropriate Assessment Factors (AFs)

according to this equation:

D Osedescriptor

DNEL =
Assessment Factor

3 HEERMEEEL ~JL(DNELS)DE H

3.1 VAZFHIFNED KR O BEREITIE, B L7z i
WREE B LIS D70 O BRI BT R
RAVNEEDLZEN G END, ZNHDOT R
AV, B2, BB DAL R &
(NOAEL) | f /& & (LOAEL) X IRy T~
— 27 & (BMD) 12, NICBET 232U 2274
TEDTZDIT, SHITHEE HER L ~L (DNEL) X
VIHETE B/ N L~V (DMEL) ICAE# S D,

3.2 DNEL (&, T 5-Digis (FER, Wik, ) 12
B35 — xR | BB L &R LT
&b, ZNHDOT — & J OEFEE AR D R =
PE/IES DXL, WY T £ AA MEER (AFs) %

AW TRAD LBV EESND:
DNEL = Dosedescriptor

Assessment Factor
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4 DNELS FOR THE WORKER POPULATION
4.1 For the exposure at the workplace, the following

DNELSs may be calculated:

.1 DNEL, short-term exposure (mg/kg bw): the
dose descriptor might be an LD;, from an oral or

dermal study or an LC, from an inhalation study.

.2 DNEL, long-term exposure (mg/kg bw/d): the
dose descriptor might be a NOAEL or LOAEL
from a sub—acute, sub—chronic or chronic oral or
dermal study or a NOAEC or LOAEC from an

inhalation study.

4.2 It is also possible to derive DNELs for local
effects.  This is relevant for instance for
corrosive/irritant  substances that can produce
immediate severe effects at the first site of contact

(skin, eyes and/or respiratory tract).

4 VYE£FEIZRIT% DNEL
4.1 VESEETOBZIZHOWTIE. LI Fo DNEL %
BH4AZLNTES:

1 JHHARREE I ZBE 9% DNEL (mg/kg (AH): H&
AT, RO B LI RBRICLS
LD,y U AGRBRIZLD LC,, &T52EN
T&D,

2 IR 2B 4 HDNEL (mg/kgfRHE/ H)
FEFLIR 7%, diaE R A L <ITE
PEDRE A 37 L I3 BGABR IZ K HONOAELHF
L<IZLOAEL, Xi%, W AFERONOAECH
LLIZLOAECETHZENTED,

4.2 JRFTHI7ZR B4 HDNELA S 352 &
HTED, ZAUIBI IR, S W) OBALERAL (B & |
R, ROV XL, &) ICBWTEHICE R E
B 1o 59 A REIEA B DI B/ RS O ¥ E
(ZBAfRT 5,

133




JR3C

R

5 DNELS FOR THE GENERAL PUBLIC

5.1 The exposure of the general public is normally
assessed as chronic/lifetime risk in order to protect
the most vulnerable population groups, taking also
into account that they would not use protective

equipment when exposed to chemicals.

5.2 Therefore, for the exposure of the general public
via swimming or consumption of seafood, only one

DNEL is calculated:

.1 DNEL, general public: (mg/kg bw/d): the dose
descriptor might be a NOAEL or LOAEL from a
sub—acute, sub—chronic or chronic oral or dermal
study or a NOAEC or LOAEC from an inhalation

study.

5 —m/A%kiZB89 5 DNEL
5.1 —MRASOMEFEIZHOWTIT AL WE IR
BT HERIAREREZSE LW e E X, &b

JEZMED NI NV —T BT D0, @E T
W&/ EJEDYAY U TR 5,

5.2 LMo, vk XTI PEY OB BRI X5 —
WA DHEFR I DWW TIE, E—ODNEL2YE H &
nb:

1 —fRASIZEEIT A DNEL: (mg/kg K&/ H)
A BRI 71k, d A HE A L8
PEORE AL <ITRE SRR IZ XD NOAEL #
L<i¥ LOAEL., X% . WM ARBRIZ LD
NOAEC & LLIZLOAEC EF5ZENTED,
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6 DNEL CALCULATION FROM MAMMALIAN
TOXICOLOGY ENDPOINTS
6.1 The DNEL may be calculated in accordance with

the following equation:

Dosedescn’ptur ‘ CFdr
ASF - OSF «ISF + ESF +SF,, * CFyps

DNEL =

where:

Dosedescriptor = see 63

CF,, = experimental dosing regime, see 6.4
ASF = interspecies allometric factor, see 6.5
OSF = other interspecies scaling factor, see 6.6
ISF = intraspecies scaling factor, see 6.7

ESF = observed effect scaling factors, see 6.8
SF 4 = duration scaling factors, see 6.9

CF,.s = differential absorption factors, see 6.10

6.2 It should be noted that the DNEL is only
appropriate for chemicals which cause a threshold
systemic effect and is not appropriate for such effects
as carcinogenicity for which a Derived Minimal Effect

Level (DMEL) should be determined (see 7).

6.3 Dose descriptor

6.3.1 If the dose descriptor is a NOAEC or LOAEC
from an inhalation study, expressed e.g. as mg/m®, the
internal exposure, expressed as mg/kg bw/d, can be
calculated using the standard respiratory volume

(sRV) of the test species:

NOAEC

NOAEL =
SRVanimal

For the rat the sRV is 1.15 m®*/kg bw/d
For the mouse the sRV is 1.03 m®/kg bw/d

6 MILEFHETRRA L MZESLDNELOE
H
6.1 DNELIZR R F > TEHTXx 5,

Dosedescriptor ‘ CFdr
ASF + OSF +ISF + ESF + SFy,,, * CFyps

DNEL =

ZZT:
Dosedescriptor = 63 7;;%%

CF, = &5 BT HHIERE, 6.4 2R
ASF = FEEFE R RAEAR S, 6.5 21
OSF = ZOfOFEM ZEMIELREL, 6.6 2
ISF = N ZEMIERI, 6.7 21

ESF = R IERRHL, 6.8 B

SF., = RSB TR, 6.9 B8

CFu, = WIUCBIT 2 IEMREL, 6.10 B

6.2 DNELIZREDH L2 D EELH| ZiE D
FTALFMEIZDONTORE T HHDTHY, #EE
B/NEEL ~)L (DMEL) 2 Fi 4 R&THDH I
WANMEFED B (THIR) ISR LTI SN2 &

(BT D,

6.3 AEFGRT

6.3.1 &R 12 ARBRIZIDONOAEC T
LOAEC (5] Z 1¥mg/m*) DA PN HRG#Z & (151
ZAEme/ ke HE/ B ) 13, AERA W HE D AR HERF IR
B (RV)ZHWTEETES:

NOAEL = NOAEC
SRVanimal
o MZOWT, sRVIZ1.15 m®/kgikE/H
<A OWT, sRVIZ1.03 m*/kgikE/ A
6.4 #5HEIZET IR IERE(CF,)
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6.4 Experimental dosing regime (CF,)

6.4.1 This factor is needed to correct the dose value
when the dosing regime in an experimental animal
study differs from the exposure pattern anticipated for
the human population under consideration.

For example:

.1 Starting NOAEL/NOAEC adjusted for treatment
schedule (if dosing 5 days/week then a factor of
5/7 is applied)

6.5 Interspecies Allometric Scaling Factor (ASF)

6.5.1 Allometric scaling extrapolates doses according
to an overall assumption that equitoxic doses
(expressed in mg/kg/d) are related to, though not
directly proportional to, the body weight of the

animals concerned.

6.4.1 ZOLREIL, BWRBRIZ I T 5K G 1EN
BRI G OEMI O WA E SN DIRE 7 —
ERI DG AT B BEEHETHIDITHET
H5D,

e

.1 NOAEL/NOAEC% # 5 A7 22— LG L
THIETA@FEERSH/HOBEITIT. 1%
5/ TN FHEND)

6.5 TEMIHE X! AR IEAR ¥ (ASF)

6.5.1 %5 RMEH & (mg/kg/ A TEREIND) 1Tk 5
) O R EIZIE R FNI LRV B g 5200 ) —
AR ARE \Z Fe D & | AH e R =8 T H B &l 1E
ERAN

6.5.2 DNEL D& HIZIE, LT OFE xR RAHIEAR

6.5.2 The following Allometric Scaling Factors are | #taHWAZENHETESNS !
recommended for use in determining DNELs:
Species Body Weight (kg) ASF
Rat 0.25 4
Mouse 0.03 7
Hamster 0.11 5
Guinea pig 0.80 3
Rabbit 2.00 2.4
Monkey 4.00 2
Dog 18.00 1.4
& HE (ke) ASF
vk 0.25 4
~UA 0.03 7
INDBAS — 0.11 5
EAEVH 0.80 3
ks 2.00 2.4
v 4.00 2
AX 18.00 1.4
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6.6 Other Interspecies Scaling Factor (OSF)

6.6.1 If no substance—specific data are available, the
standard procedure for threshold effects would be, as a
default, to correct for differences in metabolic rate
(allometric scaling) and to apply an additional factor of
2.5 for other interspecies differences, i.e.
toxicokinetic differences not related to metabolic rate
(small part) and toxicodynamic differences (larger
part). In case substance—specific information shows
specific susceptibility differences between species,
which are not related to differences in basal metabolic
rate, the default additional factor of 2.5 for “remaining
differences” should be modified to reflect the

additional information available.

6.7 Intraspecies scaling factor for the general
population (ISF,,) and workers (ISF,)
6.7.1 Humans differ in sensitivity to exposure to toxic
substances owing to a multitude of biological factors
such as genetic polymorphism, affecting e.g.
toxicokinetics/metabolism, age, gender, health and
nutritional status. These differences, as the result of
genetic and/or environmental influences, are greater
in humans than in the more uniform inbred
experimental animal population. Therefore,
“intraspecies” in this context refers only to humans,

which are divided into the following groups:

.1 workers, which are considered to be reasonably fit
and of working age. As a result, the variation in
the effect of a chemical on this group is
considered to be relatively small, hence:

.1 the scaling factor for workers (ISF,) = 5

.2 the general population, which are considered to
include children, the elderly as well as the unfit

and unwell. As a result, the variation in the effect

6.6 £ DHLDOTEM ZHIEFRE (OSF)

6.6.1 WEEAH DT —2 DRI HFRETRWGE
BB B T DA MER FIEIL, 7 7 4V R T
L AREEE (xR ) D2 ZMIEL ., ZOfho
R 254 (R 5 S UGB INAY 7248 552.5, 3 7ed
B REREL R VEDBIE (M a2 T o
JA) DFEF VNSWFG) K OVAERED BOGHE (b
FLAFAFTIVA) DER (FRFEL) .
%, WA O ®EL CHRBENHIRD 2 2 LB
R WFEB DEZVED R PRI TWDSH
(ZIE R AT REZ BN WA RO 27212 15
770 ) LLCT 74 VOB 72455525 % 24
2,

6.7 —fRAK (ISF,) R UMEXEE (ISF,) IcfR 5%
N EFRE

6.7.1 EMI., FIZIXEMERE (b ok T2
) JRBHNC B E R E T BB SR, £
fin PERI . BEFIRRE R OV IR B LW o T2 2 D
W) B RN Ko CREME E ~ D BRER 6
BRSNS, TV o2 B s KO
XITBRBEC L DB ORERLL T, ERD ST ALY
—RRICFR RSN EREM IV KEW, £
DIz, ZOBMRICB W T RN 2 IXE NI B> TC
WHT2LOEL, LTI N—F 123 bhn5:

1 fEEE, FICHETHo THEBFRTH
HEEZ BND, FERINC, 2O N —TF 12
T E D BEDIXS O X TR/
SNEEZ LD, LTS T
1 VEEE IO ELREL (SF,) =5

2 —RAK, Ik miEE LR TRV,
KD B WENGTENDLEEZDND,
FERIIC, 20T NV—T BT L EWE
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of a chemical on this group is considered to be
greater than that of workers, hence:
.1 the scaling factor for the general population

(ISF,) = 10

6.8 Observed effect scaling factors (ESF)

6.8.1 For the  dose-response relationship,
consideration should be given to the uncertainties in
the dose descriptor (NOAEL, benchmark dose) as the
surrogate for the true no—adverse—effect—level
(NAEL), as well as to the extrapolation of the LOAEL
to the NAEL (in cases where only a LOAEL is
available or where a LOAEL is considered a more

appropriate starting point).

6.8.2 The size of an assessment factor should take into
account the dose spacing in the experiment (in recent
study designs generally spacing of 2—4 fold), the shape
and slope of the dose-response curve, and the extent

and severity of the effect seen at the LOAEL.

6.8.3 When the starting point for the DNEL
calculation is a LOAEL, it is suggested to use an
assessment factor of 3. However, the benchmark dose
(BMD) approach is, when possible, preferred over the
LOAEL-NAEL extrapolation.

6.9 Duration scaling factors (SF,,)

6.9.1 In order to end up with the most conservative
DNEL for repeated dose toxicity, chronic exposure is
the 'worst case’. Thus, if an adequate chronic toxicity
study is available, this is the preferred starting point
and no assessment factor for duration extrapolation is
needed. If only a sub—acute or sub—chronic toxicity
study is available, the following default assessment

factors are to be applied, as a standard procedure:

DEBOIXLOXIMEEF LV RENES
ZBNBD, LTeR->TC:
J—RARIZ BT D4 EAREL (ISF,,) =10

6.8 BEMELRE (ESF)

6.8.1 ERIEEBRICHONT, EDEHE M E
(NAEL) O ftHEL To M ERLil - (NOAEL, X
I~ =7 HE) BT O EFEME . LOAELD
NAEL~® #Mifi (LOAELL 257220 A i
LOAELZA KV HFE R EEZ BN E) I
DV TIRETT D,

6.8.2 T HEAALSMEED KESITONTIE, AR
(2RI D EBEO M (il OB G CTld—
MRIZ2~4f%) . & UG B O TR K OB X |
LOAEL TSN B ORE R OV EEMEZE
35,

6.8.3 DNELHLH D HFE sSLOAEL THD T\
TR AR MRS E WD EnN RS ND, 7272
L. ATREZR - A121% . LOAEL-NAELDO4ME LD
_yF~v—7 & BMD) EHWHFIED T NE
FLUY,

6.9 B8R MMM ESREK (SFy,)

6.9.1 SR G- FMEICET Db IRTHY72 DNEL
155 BTk, BERENTT — AN — R TH
Do LIz T, g st a0 T — 20
FIHRECTHIIE, HFEALL TUIENNEEL
<, HIMAMED =0 DT B AAL MEKIIRE TH
%, FAME IO BEREO T — 2L
IRV ST, EER R FIREL T T T
TAIVRDT B AR MEE &5
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Duration Scaling Factor (SF,,)
Sub—chronic to chronic 2
Sub—acute to chronic 6
Sub—acute to sub—chronic 3

”sub—acute” usually refers to a 28 day study

”sub—chronic” usually refers to a 90 day study

“chronic” usually refers to a 1.2-2 year study (for rodents)

I FHIEFRE (SF,,)
HEASPE DI M 2
HEAPED DI 6
HREAME D AL M 3

THEMETIXIE . 28 H M OFREZ WD
THEEMETIXIE R 90 H MDA Z W)
1

”’I% ‘I‘i ” Li@

L2~2 RO (F-sEEICBIT%) A2V
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6.10 Differential Absorption Factors (CF,,,)

6.10.1 It is recognized that route—to—route
extrapolation is associated with a high degree of
uncertainty and should be conducted with caution

relying on expert judgement.

6.10.2 For simplicity 100% absorption for the oral and
the inhalation route for animals and humans is
assumed. On the assumption that, in general, dermal
absorption will not be higher than oral absorption, no
default factor (i.e. factor 1) should be introduced when

performing oral-to—dermal extrapolation.

6.10 WIUZRE I D FIEFREL (CF,,)

6.10.1 FREEMDOIMFICONTIL, MW HEEM:
DR, B Z OISOV CEE I TH R E
THHTEN TSI TND,

6.10.2 fHUZT 572012, B OB MIFRDRE
H B O AR EEIZ DU TIRT100 % W UL S 0D SR
T D, —MATHIR BRI R TR 1R LD &
SBWEDIEIZISE | B ANDRE ~D S ifi
EENE T DT 7 AV RORER (b b | 155K
DIZHVR,
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7 CALCULATION OF DMELS - HOW TO DEAL
WITH NON-THRESHOLD CARCINOGENS?

7.1 Background

According to Procedure (G9), paragraph 5.3.12, the
effect assessment of the Active Substances,
Preparations and Relevant Chemicals should include a
screening on carcinogenic, mutagenic and endocrine
disruptive properties. If the screening results give rise
to concerns, this should give rise to a further

assessment.

7.2 The Linearized approach and the Large
Assessment Factor approach
7.2.1 Carcinogens can have a threshold or
non—threshold mode of action. When it comes to the
threshold carcinogens these can be assessed by using
a DNEL approach, however, in the case of the
non-threshold carcinogens (i.e. with mutagenic
potential) a different approach to risk assessment is

recommended.

7.2.2 As a general rule, exposure in the workplace
must be avoided or minimized as far as technically
feasible. In addition, a risk for the general public from
secondary exposure to a non—threshold carcinogenic
substance is also unacceptable. However, calculation
of an exposure level corresponding to a defined low
risk is possible based on a semi—quantitative approach,
i.e. a derived minimal effect level (DMEL). In contrast
to a DNEL, a DMEL does not represent a safe level of
exposure. It is a risk-related reference value that
should be used to better target risk management

measures.

7.2.3 At the present status of knowledge there are two
methodologies which can be applied for deriving a

DMEL. The “Linearized” approach essentially results

7 DMEL OHH - REDCRWRERAMEYME %
EDIDTHOIN?

7.1 HE

FE(GY)5.3.12 THIZLY, HHEWE , FHK| & O
WAL OSBRI, FEA A, 2 RR
PER O R ELNEIC B 2 A2V — =2 T 5 G
DD, AVV—=U T DFERPEEEHTZHTHOD
ThoHGE . OO EFHNZTT),

7.2 M EBER CHERT R A MR

(Large Assessment Factor approach)
7.2.1 FEBAMEWEIZIT, BESHY LEERL O
TERERED B D, BIEDHDH MDA EIZ DN
TIIDNELFEE W TRl 52 &3 TE L2,
BUED 7R (T e H A BLFUED /I RENE D 9 D)
FD AN E DN TIE R DY AT F 15N
HELEEND,

7.2.2 JRRAILL T AEESICR T DR ER 1L, Bdlt
HILZ RTREZR PRV [B1BEL 3 e/ IME L7l duid 726
20, EBIT, BEDIRNFE R AN E ~D 3K
IREE LD — R ANRDYATHFFR TERN, 1272
L. ALK R THLOBEBEL S DONT
. EERNTFIE, TR0 bHEE RN EEL N
v (DMEL) IZHESE R4 52 L3 T&%, DNEL
LIXH2D | DMELIZ L A7 iR L ~ L& B L7
VN, DMELI, XVii b)) 27 & B & 45 57
DIZHWLRE URZIZETHSRIETHD,

7.2.3 BAEOM R TIX, DMELZEH T 572512
20D FIEEZHNDLILINTES,
"R IR AR TERNAV AT D
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in DMEL values representing a lifetime cancer risk
considered to be of very low concern and the “Large
Assessment Factor” approach similarly results in
DMEL values representing a low concern from a public
health point of view. If data allow, more sophisticated
methodologies for deriving a DMEL may be applied.
The choice of such alternative methodologies should

be justified.

7.2.4 Cancer risk levels between 10™* to 10 are
normally seen as indicative tolerable risk levels when
setting DMELs. Where these values are available from
internationally recognized bodies, they can be used to

set DMELs for risk assessment purposes.

RRENIEF I PSNEE R LN DDMELEZ & HH
L. "PERTERAA MESE” (Large Assessment
Factor approach) b[REIERIZ, — X ARDIREFEDE
RPBIRED/NENEB 2B HDMELfE 2 H H
T 5, WERT =SB NHD THIL, DMEL
ZET 272D O X0 T EZEH T 528
TED, ZH\N ST MD FEZIEIRT 285513, +
AR TR,

7.2.4 DMELZRET 55 G, W 10772510°F
TODOFRMMAVAT LIV PR A REIRY AL~ L
DFFEL A2 END, ZHON ST EDNE BRI FE
SN BEBIIC B W TR W & Ziba )
A7 FHIIZ 1 BADMELO % EICHWAZ ENTE
Do
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8 RISK CHARACTERIZATION
8.1 General approach

8.1.1 The Risk Characterization Ratios (RCR)
compares the exposure levels to various DNELs or
DMELs. The RCR is calculated according to the

following formula:

_ Exposure
"~ DNEL / DMEL

RCR

8.2 Occupational health risks

8.2.1 While considering ballast water sampling and
tank cleaning operations, it should be assumed that
the exposure routes of concern for Port State control
officers and the crew will be inhalation and dermal
exposure. The assumption being that the exposure will
include inhalation to the highest concentration of each
chemical in the atmosphere above the treated ballast
water at equilibrium and the dermal uptake to the
highest concentration of each chemical in the treated
ballast water.

8.2.2 In the other two scenarios, ballast tank
inspection and normal work on deck, only inhalation is

taken into consideration.

8.3 Health risks for the general public

8.3.1 In the two scenarios applicable for general
public, swimming in seawater contaminated with
treated ballast water and ingestion of seafood which

has been exposed to treated ballast water are taken

into consideration.

8.4 Conclusion
8.4.1 If the RCR < 1, the exposure is deemed to be

safe.

8 VAZHIE

8.1 Mz

8.1.1 UAZHIE I (RCR) 1T, BEFEL ~L & f %
72DNEL<°DMEL&#23%, RCRI%, IRAUT LV H
HEis:

_ Exposure
~ DNEL / DMEL

RCR

8.2 MEBREBITLOEEIRY

8.2.1 NTANKY LTV T e OF o e E¥
[ZOWTHRFTT BERICIX, PSCE K OREM B IC
B TR SV D G R R BRI S OVRR B2 13k i3
THDHUET B, BT ITIT, JLFR G 3T AR K
L EEORE L OSBRI BT A AL FEE O
BERE DO A& B BT AR K I BT
DEACFEYE O I @ IR E OR BN E E1D
HRET 5,

8.2.2 D2 oD F VA NTAN LT DORRE K
RF X TOBFEEEICHOWNTIT. WABRFZED
I B BT D,

8.3 —RARITKIT DIERRY RS

8.3.1 —MRARIZEAT 2200 FIAITHNT,
INTANK TGS TR U I8 1T DK e Y
RUPRE T N T ANIKIZ B G LT g PE DD
WTEET D,

8.4 #Eim
8.4.1 RCR<ITHIT, BHIBRFILLZRLHIRE
b,

142




JR3C

R

8.4.2 However, risks are regarded not to be controlled
when the estimated exposure levels exceed the DNEL

and/or the DMEL, that is, if the RCR > 1.

8.4.3 If the treated ballast water contains two or more
chemicals with the same toxicological effect, these
should be evaluated as an ’assessment group’. The
RCR for an assessment group is calculated by addition

of all RCRs of the individual components:

RCRyyoup = RCR, + RCRg + RCR¢ + -+

For the group RCR the same conclusions apply as

described above.

8.4.4 If an unacceptable level of risk is identified for
any of the scenarios in the first tier, the second tier is
applied. If still an unacceptable risk is identified
further refinement of the exposure assessment and/or
the assessment factors might be performed giving
special attention to route—specific contributions and

additional RMM.

8.4.2 UL, #HEEREL ~L)NDNEL K Y/ i
DMELZ i3 554, 772 HBRCR21OSG AT
I, VAZ I CE QRN e R &N 5,

8.4.3 ALBRYE T ANKMIE U B A H 7
LEBOFMEEE LA, bk 7
i —7" LU TRl § %, 7l /L — 7 DRCR
L BRI E ORCRE A& THFHL TR T 5:

RCRyyoup = RCRy + RCRy + RCR¢ + -

I —FDRCRIZHOWTH, FittFURSEHRET
60

8.4.4 FIEMEOWT LD T IUHIZEBNTH
B CTERVIRTL LSRR ESNI 6 2B
A3 3 5, IREL TR TERWVWIRZ R
DOENLG AT, BRI E A O 5500
B IR ICE R Z T D DR EE RN & O/ XX
THAA MR DO SH2 D0EBULEITHZ LB TE
D

%k 3k ok
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APPENDIX 5
MAMPEC 3.0 INFORMATION
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1 GENERAL

1.1 The model Marine Antifoulant Model for PEC
calculation for Ballast Water (MAMPEC BW 3.0) or
latest available version may be downloaded from the
website of Deltares in the Netherlands. The website

is:

http://www.deltares.nl/en/software/1039844/mamp
ec/1232321

Follow the installation instructions and run the model.

1

1.1 AT ARNKITARD M MABS 175 7 B 45 vh i BE 7 €
7V (MAMPEC BW 3.0) 3 I3F H AT RE72 e /N —
Yalt, AT F D Deltares DU =T YA RNBE T
Ya—RTLHTENARETHD, V=7 A MNL:

http://www.deltares.nl/en/software/1039844/mamp
ec/1232321

A AN—)LFRBIZHEN, BT NAEFEITTE,
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2 CALCULATION OF THE PREDICTED
ENVIRONMENTAL CONCENTRATION (PEC)
2.1 This procedure is important for carrying out a risk

assessment to the environment.

2.2 In order to provide a standard approach, it is
recommended that the MAMPEC-BW 3.0 or latest
available version is used to determine the PEC for

each chemical identified.

2.3 When this model is used, the following the
GESAMP-BWWG Harbour Environment should be

selected from the options available:

2 FRBREFRE (PEC)0HEH

2.1 ZOFNaX, BREEICKT DYV ARV O E /G233
WCHETHD,

2.2 HEUERY /2T T —F LI 572010, FESh -4
{bFWE » PEC OREITIZ MAMPEC-BW 3.0 X%
FIA T RE R N —Var 2 E T A2 8RN HERR S
5o

2.3 ZOETNEMEHTHHA . FIH R A 7 v a
UMb LT LB YT GESAMP-BWWG Harbour
Environment | Z1E&4R 75 :
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2.4 In addition to the GESAMP-BWWG Harbour | 2.4 LFl® GESAMP-BWWG Harbour Environment
Environment shown above, the following standard | (ZMllx . GESAMP-BWWG #E#EE 5 /LD —#L LT
GESAMP-BWWG emission data need to be included | LA F OIEH#ER) 72 GESAMP-BWWG HEH T — #2259
as part of the GESAMP-BWWG Standard model: DTN HD

MAMPEC BW 3.0
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2.5 The results of carrying out this procedure for each
of the chemicals associated with the BWMS will be a
series of PEC values, which should be included in a
table with the Predicted No Effect Concentration
(PNEC) and the appropriate assessment factor (AF).
As a first assessment, the maximum value from the
MAMPEC-BW 3.0 or latest available version
calculations should be used. If this comparison results
in PEC/PNEC ratios above 1.0, the 95%—ile may be
used. If the PEC/PNEC ratio is still above 1.0,
additional mitigation measures or a scientific
reasoning may be proposed for discussion in the

GESAMP-BWWG.

2.6 The resulting table should be reported in the main

document of the submission.

2.5 BWMS [ZBhE T 28 LA E IOV TZOFIA
ZEAT LI R PEC RO, 5 8RB
(PNEC) K U7 B AAL MEEL (AF) LEBIZRIZED
%o A DOFAME LT, MAMPEC-BW 3.0 3I3F A
AIREZR BTN — Y ar TR VR KEE VD,
ZOHHRDFER PEC/PNEC AN 1.0 B2 H5E
WU, 95 =B A A HINDZENTED, £
T PEC/PNEC k73 1.0 ##8 2 235514, 1B INf72
FEFHEE IR FHIARILZ GESAMP-BWWG 1235
FORADT=DITIRE T HIENTED,

2.6 fEROFEL FETHLEOARLITBWTHRE
T5,
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3 CALCULATION OF THE PEC IN THE VICINITY
OF THE SHIP (PECygag sizip)
3.1 The MAMPEC-BW, latest available version, will
calculate the stationary concentration in the harbour
after discharge of ballast water. To account for local
effects, near the ship at discharge, the local
concentration at near ship is estimated using the
formulae suggested in Zipperle et al., 2011 (Zipperle,
A., Gils J. van, Heise S., Hattum B. van, Guidance for
a harmonized Emission Scenario Document (ESD) on

Ballast Water discharge, 2011):

_ Cow + (S — 1) “Crean

max — S

where:

C..x = the maximum concentration due to near
ship exposure (¢ 8/L) = PEC ... sup

Cgw = the concentration found in the discharged
ballast water (u g/L)

S = dilution factor based on sensitivity analysis

with a higher tier model, default value =5

C,ean = the mean concentration as output from
MAMPEC-BW = called average in the
MAMPEC results calculated.

3.2 The concentration calculated with this formula will
be compared to acute toxicity data for the Active
Substances and Relevant Chemicals to evaluate the
short—term effects on aquatic organisms according to

the ratio:

PECnear ship/PNECnear ship

* 3k ok

3 ROz 175 PEC (PECnear ship) D& H

3.1 MAMPEC-BW DF|H Al R/ Fc /N —Ta ok
V., NTANKYEHIE OUIE I T D8 FARREOJE
R 5, SR LA O 2310 D R TR 72
SRS A7201Z, Zipperle et al. O (Zipperle,
A., Gils J. van, Heise S., Hattum B. van, Guidance for
a harmonized Emission Scenario Document (ESD) on
Ballast Water discharge, 2011) {ZXA % =% AW\ T,
AR EE O JR TR 72k 2 HEE %

_ Cow + (S — 1) “Crean

max — S

ZZT:

Coox = MEAADEFF IR T DIREE O K KIEE
(ug/L) = PECnear ship

Cpy = BEH AT ANKFORE (ug/L)

S = KVERDET MZLDIEE AT I LSS
TR, T4 ME =5

Coon = MAMPEC-BW (2 X2 ¥R E =

MAMPEC D55 5Tl average 2\ V),

3.2 ZOXTHEHLUIZREIX, KEE~DEHN
LM T DD, LN ORICHESX HME
WE K& OB E O A E T — & L i
5

PECnear ship /PNECnear ship

* 3k %k
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APPENDIX 6
DATABASE OF CHEMICALS MOST COMMONLY ASSOCIATED WITH
TREATED BALLAST WATER
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For the 43 chemicals presented below, the | GESAMP-BWWG I, Tt 43 WEIZ-DV T, SCHRD>

GESAMP-BWWG holds sufficient information from
the literature on physico—chemical, ecotoxicological
and toxicological properties and no additional
supporting information needs to be submitted by
applicants. It is recommended that applicants make
use of the latest version of the Database, as published

by MEPC when preparing their application dossiers.

BB A RE LRI K OV R R RIS
B9 5+ R MaS DT, BEEE BN
AR AR T AN ETR W, HEEF L, P
EMERRIFIZ MEPC IZEVARIN TWDIRFTOT —
BR—=2EFIAT 5B HERESND,

Substance g CAS—number
Acetaldehyde TR VT ER 75-07-0
Bromate ion RAEWRAA 15541-45-4
Bromochloroacetic acid PA=E=ud=ll a0 5589-96-8
Bromochloroacetonitrile pA=E /A== = N)Yi2 83463-62-1
Chloral hydrate fakras—n 302-17-0
Chloropicrin A=1=1ut/8) N 76-06-2
Dalapon HIR 75-99-0
1,2-dibromo—3-chloropropane 1,2- 7 mE-3-ryaa 96-12-8
Dibromoacetic acid U7 TR 631-64-1
Dibromoacetonitrile 7T =KL 3252-43-5
Dibromochloroacetic acid U7 T sk 5278-95-5
Dibromochloromethane D A=E = A=iey s 0 124-48-1
1,1-dichloroethane 1,1->/aaxH 75-34-3
1,1-dibromoethane L,1->7a®xg 557-91-5
Dibromomethane DT OERAS 74-95-3
Dichloroacetic acid /a=1=11173 79-43-6
Dichloroacetonitrile A== 4 =Y NIV 3018-12-0
Dichlorobromoacetic acid vruny ol 71133-14-7
Dichlorobromomethane Truan T aE AN 75-27-4
1,2-dichloroethane 1,2-v/manx iy 107-06-2
Dichloromethane DA=1=53 N 75-09-2
1,2—dichloropropane 1,2-vr7aar 78-87-5
Formaldehyde RIVLT VTR 50-00-0
Monobromoacetic acid /7 0TS 79-08-3
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Substance g CAS—number
Monobromoacetonitrile /7 uET = L 590-17-0
Monochloroacetic acid T/ 7uanfig 79-11-8
Monochloroacetonitrile /A= 1= = )Y % 107-14-2
Monochloroamine ®/ a7V 10599-90-3
Potassium bromate e YAV NN 7758-01-2
Sodium bromate BERT NI A 7789-38-0
Sodium hypochlorite /i EN e N AyEN 7681-52-9
Sodium thiosulphate T A HREE T N A 7772-98-7
Tetrachloromethane VANAZAS1=5.5 Vg 56-23-5
Tribromoacetic acid N7 o EFEEE 75-96-7
Tribromomethane N T aE Ay 75-25-2
2,4,6-tribromophenol 2,4,6-R)7aET7 /) —)L 118-79-6
Trichloroacetic acid [ PA=1=1H.73 76-03-9
Trichloroacetonitrile NZva7th=Rr1 545-06-2
Trichloroethene NZooxFL 79-01-6
1,1,1-trichloroethane 1,1,1-N) o=k 71-55-6
1,1,2-trichloroethane 1,1,2-RN)raaxi 79-00-5
Trichloromethane N Pa=i=3 0 0% 67-66-3
trichloropropane (A=1=ira= YA 96-18-4

kosk ok
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