ABBREVIATIONS

BA
BWMS
°C
CAS
cfu
CMR

DNEL
DOC
DTso
EC5O
EU
FA

g
GESAMP

GESAMP-BWWG
G9

IARC
IMO
ISO
IUPAC
Kd

kg

Koc
Kow

LCso
LDsg
LOAEL
LOEL

(B%3E)

Basic Approval

ballast water management system

degree Celsius (Centigrade)

Chemical Abstract Service

Colony forming unit

carcinogenicity, mutagenicity and reproductive toxicity
day(s)

Derived No-Effect Level

dissolved organic carbon

half life of a substance

effect concentration, 50% (median effective concentration)
European Union

Final Approval

gram

Joint Group of Experts on the Scientific Aspects of Marine
Environmental Protection

GESAMP’s Ballast Water Working Group

Procedure for approval of ballast water management
systems that make use of Active Substances (G9), as revised,
adopted by resolution MEPC 169(57) in April 2008.

hour

International Agency for Research on Cancer

International Maritime Organization

International Organization for Standardization
International Union of Pure and Applied Chemistry
sorption coefficient

kilogram

organic carbon-water partition coefficient

octanol / water partitioning coefficient (also Pow)

liter

lethal concentration, 50%

lethal dose, 50%

lowest observed adverse effect level

lowest observed effect level



MADC
MAMPEC
MAMPEC-BW

MARPOL

MEPC
mg
MOS
NOEC
NOAEL
NOEL
OECD
Organization
PBT
PEC
PNEC
POC
QAPP
QA/QC
SOLAS
TOC

US EPA
WHO

Maximum Allowable Discharge Concentration

Marine Antifouling Model for PEC calculation

Marine Antifouling Model for PEC calculation for Ballast
Water

International Convention for the Prevention of Pollution From
Ships

Marine Environment Protection Committee

milligram

Margin of Safety

No Effect Concentration

No-Observed-Adverse-Effect Level

No-Observed-Effect Level

Organization for Economic Co-operation and Development
the International Maritime Organization

Persistence, Bioaccumulation and Toxicity

Predicted Environmental Concentration

Predicted No Effect Concentration

Particulate organic carbon

Quality Assurance Project Plan

Quiality Assurance/Quality Control

The International Convention for the Safety of Life at Sea
Total Organic Carbon

United States Environmental Protection Agency

World Health Organization
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GESAMP-BWWG

to humans, crew, ship and environment and reports the
recommendations to MEPC

*MEPC decides on Basic or Final Approval based on the
report of GESAMP-BWWG

+*GESAMP-BWWOG evaluates the additional testing with
whole effluent before FA

+*GESAMP-BWW(G develops evaluation and risk
assessment methodology, to be approved by MEPC

+Current guidance: acceptable (eco)toxicological effects
at discharge of BW

17

Current member of the BWWGroup




Approval Process (1)

approved by IMO in accor

« For the approval of active substances (G9):

* Data requirements (dossier) defined

* Risk assessment methods and PBT evaluation

* 2 step approach in Basic and Final Approval based on the
evaluation of all available data including ecotoxicological
testing of discharged BW (whole effluent test)

+ Needs for WET illustrates the difference with other RA-

methods, like EU

and US

19

Approval Process (2)

Procedure G

Basic Approval

Final approval

GESAMP/
MEPC

—

Whole effluent test

_

Land based type approval

|

Shipboard type approval

Final Product

20

Applicant/
dministration



Various Active Substances used in BWMS

BW Treatment System Progress towards Full Type Approval - May 6 2011
Submitter |Sub No[Name |System | Treatment |GESAMP |Date |Basic/Final |Recommendation [MEPC  |Date |Approval [Type Approval
Germany | 1 [PeracleanOcean [Chemical Add |Biocide | 1] Jan-06|Basic |Grant | 54|  Mar-06|Granted [Mkt Withdraw
RoK | 2 |Electroclean  [Electrochemical |Chlorine | 1] |Basic |Grant | 54 |Granted
Japan 3 |Ozone Electrochemical Ozone 2| May-06|Basic Oct-06|Granted
Rok 4 |Ozone Electrochemical Ozone 2) Basic
Sweden 5 EctoSys Electrochemical Chlorine 2 Basic
Rok 6 |NkO3 Electrochemical Ozone 3| Mar-07|Basic |Grant
'Sweden/Norway 7 Pureballast AOT uv 3| Basic/Final |Grant Jul-08
Japan 8 Hybrid BWTS Electrochemical Chlorine 3 Basic
Rok 2*  |Electroclean Electrochemical Chlorine 4 Nov-07|Final
Germany 5* |CleanBallast Electrochemical Chlorine 4 Final
[Japan 9 ClearBallast Flocculation Flocculants 4 Basic
S.Africa 10 |Resourse BT Cavit/Electrochemical | Cav/Ozone/Chlorine 5 Jan-08|Basic Grant 57| Mar-08|Granted
RoK 11 |GloEn-Patrol Filter/UV UV 5) Basic Grant 57| Granted
Germany 1*  |SEDNA Chemical Add Biocide 5 Final Grant 57| Granted Jul-08
Norway 12 |Oceansaver Combination Nit/Cavitation/Chlor 5 Basic Grant 57 Granted
Japan 13 |TG Ballastclean |Chemical Add Chlorine 6] May-08|Basic Grant 58| Oct-08|Granted
Netherlands 14 |Greenship Electrochemical Chlorine 6 Basic Grant 58| Granted
RoK 2*  |ElectroClean Electrochemical Chlorine 6| Final Grant 58] Granted Dec—Ogl
Norway 12* [Oceansaver Combination Nit/Cavitation/Chlor 7| Jul-08]Final |Grant | 58] Oct-08|Granted Apr-09|
Germany 15 |Ecochlor Chemical Add Chlorine 7| Basic Grant 58| Granted
RoK 6* |NKO3 Electrochemical Ozone 7| Final 58|
[Japan 3*  |SP-Hybrid SP/Electrochemical |Ozone 8 Feb-09|Final __59 Jul-09
Germany 5* |CleanBallast Electrochemical Chlorine 8 Final Grant 59 Grant
RoK 6* |NKO3 Electrochemical Ozone 8| Final Grant 59 Grant
China 16 |BlueOceanShield|Sep/Filter/UV uv 8| Basic Grant 59 Grant
RoK 17 |EcoBallast Filter/UV uv 8 Basic Grant Basic/Final 59 Grant FA
Japan 9* |ClearBallast Flocculation Flocculants 9 Mar-09|Final Grant 59 Jul-09|Grant
Netherlands 14* |Greenship Electrochemical Chlorine 9| Final Grant 59 Grant
Germany 18 |AquaTriComb Filter/UV US + UV 9 Basic Grant 59 Grant
A | J
) ) )
Cl 0 | C (] »
RoK 11* |GloEn-Patrol Filter/UV uv 10| Sep-09|Final Grant 60| Mar-10]Grant
Germany 15* |Ecochlor Chemical Add Chlorine 10| Final 60|
Germany 19 |SiCURE Electrochemical Chlorine 10 Basic Grant 60| Grant
South Africa 10 |Resourse BT [Cavit/Electrochemical [CaviOzone/Chlorine 10] Final |Grant | 60 |Grant
Denmark 20 |Atlas Filter/Electrochemical | Anolyte 11] Oct-09|Basic _jm-
[Japan 13* |JFE-BWMS Chemical Add Chlorine 11] Final Grant 60| Grant
China 21 |Sunrui Filter/Electrochemical | Sodium Hypochlorite 11 Basic Grant 60| Grant
Denmark 22 |DESMI Filter/Ozone/UV Ozone/UV 114 rBasic Grant 60} Grant
RoK 23 |Blue Ocean Guar|Filter/Plasma/MPUV |Plasma/UV 11 |Basic Grant 60 Grant
RoK 24 |HiBallast Filter/Electrochemical | Sodium Hypochlorite 12| Dec-09|Basic Grant 60| Mar-10|Grant
RoK 25 |EnBallast Filter/Electrochemical | Sodium Hypochlorite 12| Basic Grant 60| Grant
Norway 26 |OceanGuard Filter/Electro/UV Sodium Hypochlorite 12| Basic Grant 60| Grant
Germany 27 _|BalPure Electrochemical Sodium Hypochlonte 17 Basic IGrant B0| Tan
RoK 78 WECO-Punma [Filer/Electrochemical | Sodium Hypochlomnte T3[ May-10]Basic TGrant 61] Oct-10[Grant
ROK 9 [Aquastar ;m_ﬁ_ﬁl_rec ectrochemical Soaium HypoChIonte T Basic Grant 28 Trant |
[Japan 37 [SP-Hybid FITeTTSPTETECTo OZone T3] Finar T BT
[Japan 30 [FneBanast MF_[FierMembrane HZO0Z (Cleang Agent T3] BasicTFA _|Grant BT Gran
ROK 3™ |ARA Ballast __|Plasma/0V NA-MPUV T Final Grant 61 Grant |
China 2T BALCIOR FIterTElectrochemical | Sodim F‘ypOC orite 13 Finar 1] ()8
[Japan 3T [Ruraray FerChemical _[Calcium Hypochionte] 7] JU-T0[Basic Grant B[ OcrtlI0[Grant |
Norway 726%_|OceanGuard TM [Fiter/ElectrolOV Sodium Hypochlorite 17 Final Grant 61 Grant
Germany T5* |Ecochlor R CThemical Add Chiorne 17] Final rant 1 ran
Germany 277 |Balpure R Electrochemical Sodium Hypochlorie 17] Final (Grant 61 Tan
|Japan 327TF |SPO-System _|Filter/ChemicallSP | Biocide(Peraclean) 5] ec-10|Final Tant 62| JU-1T
Greece 33 |Erma First Filter/Electrochemical | Sodium Hypochlorite 15| Basic [Grant 62|
Singapore 34 |BlueSeas Fiter7Electrochemical | Sodium Hypochlorte 15] Basic |Grant 62
[Japan 35 |SKY-SYSTEM _|Chemical Biocide(Peraclean) T6| Mar-11|Basic IGrant [ Jul-17]
[Japan 36 |JFE BallastAce |Flter/Chemical SodiumDinydratembDig 5| Basic [Grant 52
Germany 37 _|BallasiMaster _|Filter/Electrochemical | Sodium Hypochlonte | T Basic |Grant 62
Singapore 38 |BlueWord Filter/Electrochemical | Sodium Hypochlorite | T Basic |Grant 62|

* Currently, more than 40 BWMS have been evaluated by the
Group and we had more NUMERIC experiences than that by
any test facilities and administrators both for G8 and Go.

* However, it is not the Group’s tasks to evaluate G8 efficacy.



2 key approach for Risk Assessment

Risk Assessment (1)

a set

Emission Toxicity data
rates single Species
Environmental E lati
distribution Xtrapolation
Exposure levels, con- No-effect
centratjons, intakes levels

PEC/PNEC, MOS




Risk Assessment (2)

Environmental Risk Assessment

. ifﬁ EU@AS?)%L\@;RC;:%LT’"""’?‘5"

BBV T PEC/PNECEEAS B, WETTISTEDS W HBUE.
10f5 7 N TNOECIZET B,

WIZWET Tt IS TG BT, FRPEIZ OV TPEC/PNECEE
D12 2780,




PBT Hazards

PEC calculation




MAMPEC model

MAMPEC model

* 3 Bromoform*

* 4 Chloroform#*

* 5 Dibromochloromethane*
* 6 Dichlorobromomethane*
* 7 Sodium hypochlorite*

* 8 Sodium thiosulphate*

* 9 Monobromoacetic acid*
* 10  Dibromoacetic acid*
11 Tribromoacetic acid*

* 12 Monochloroacetic acid*
* 13 Dichloroacetic acid*

* 14  Trichloroacetic acid*

* 15 Bromochloroacetic acid*
* 16 Monochloroamine*

* 17 Trichloropropane*

* 18  Dibromoacetonitrile® %



Substance definition

Description IGESAMP—B‘..’UWG Model Harbour

Envircnment type I Commercial harbour

Reference Recommended default evironment by GESAMP-BWNG

— Hydrodynamics
Tidal peried
Tidal difference
Max. density difference tide

Nen tidal daity water level change

Fiow velocity (F)

in

NNRRE

x1 |5c-c-c- = e W -
¥l |1C'C'C' m y2 IEC-E- m

— Wind

fyserage wind speed IC' ms

Fraction of time wind perpendicular |C' -

— Flush

Flush f) |c- s

Max. density difference flush Ic. kgim?

— Harbour lay-out data, used for density flow exchange
Height of submerged dam
Width of submerged dam

Depth-MSL in harbour entrance

Exchange area harbour meuth
(below mean sea level) |15'DDD L

— Water characteristics
SPM concentration
POC concentration
DOC concentration
Chicrophyll

Salinity
Temperature

pH

[
o

11T

diment

Depth mixed sediment layer

Sediment density

Ic-.z n
|1 000 leg/m®

Degr. organic carbon in sediment IE- 1/d

MNett sedimentation welocity
Fraction erganic carben in
sediment

r— Calculated exchange volumes (m™/ide)

Tidal 7.500E+006 3084 %
Herizontal 2. 7T66E+006 11.37 %
Density induced IW 57.79 %
Wind driven 0.000E+000 0.00 %

Non tidal 0.000E+000 0.00 %

Flushing ID.DDDEH)DD 0.00 %
Total I2.43\2EH}D? m3 / tide

[rzaz e




Emission definition

Results




determine the P!
associated with a hazard]

* When this model is used, the following GESAMP-BWWG
Harbour Environment should be selected from the options
available.

* As a first assessment the maximum value from the
MAMPEC-BW 3.0 calculations should be used. If this
comparison results in PEC/PNEC ratios above 1.0 the 95%-
ile value 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.

35

WET tests (1)

* 5.2.1Toxicity testi
Substance, or Preparations (see s 2
and the treated Ballast Water Discharge as covered in
this section. The advantage of conducting toxicity
testing on the Ballast Water Discharge is that it
integrates and addresses the potential for interactions
of the Active Substances and Preparations with the
possible by-products.

« MBI DRI P DT DIZBMINDIGE DD 5,
GroupE L Tl&, PRUTERDIRN, TRAA MOl T

DB ”




WET tests (2)

equipment to simula
treatment by the Preparation.

* .2  For final approval, the discharge testing should be
performed as part of the land-based type approval process
using the treated ballast water discharge.

« FATI, G8IZIEDSHIAIRFA Db DY RE (Efficacy)T AR [H]
IRFIZWET testZ 11O EMHHRIN TS, 28 FHDBERKITHT
T 5D AN DH5L, —BILL EEWETIZHET 328D
WRDHNS,

« OPOHGETIZBOTIX, HSMZC8HEBR L Z2T-LTW
15720, s EY A 2OV SHHIEIUTORN,

37

WIARESSE)

determine the toxici °F
Chemicals as used in conjunction a

Management System. This testing approach should be
performed on the treated Ballast Water Discharge, as the
Ballast Water Management system could either mitigate or
enhance the adverse effects of the Preparation or Relevant
Chemicals.

o e 18, Wi BB, A DASEERL TS 61
P21 TOBEDPILNED FIRPARIITHLN D5 & 2 B
L TUVVRLY, 5 potential for interactions of the Active
Substances and Preparations with the possible
by-products. »




WET tests (5)

seawater at two appropria
(preferably immediately after treat ,
hours interval), and organisms normally found in the selected
types of seawater should be used in the toxicity testing;

« RHZPALARZ ESYCWMS TIX, G8 IZHE DX 5 H Dtank
holding timeZ X E LT & ASHIEEL TOABD THIHIE
PHLEIEBH>TLES, Oib bz tESBWOWETH L TX
AN
Z ORI, X, BE % H DT 24 R % OBWOD—5K
2R L. WETIZHE AR ZX,

+ —8, admindds H D@ TOBWOIKZH L2 nfLizne
DFEIRPRENSD, %@%é’;ﬁiﬁﬂiﬁ%ﬁfﬁ%&%o

Guidance

“ General part o
* OECD Test Guidelines for
* Algae testing: OECD TG201
* Daphnia testing: OECD TG202
* Fish testing: OECD TG203
* Including validity guidance
* Algae: factor 16 growth in control group
* Daphnia: immobilization < 10% in control group, DO>3 mg/L

* Fish: mortality < 10% in control group, maintaining constant
conditions, DO > 60% saturation, maintaining test substance
concentration (> 80% of nominal)

* GLP [ QA/QC where appropriate

40



Guidance

OECD201DEE), £ 5 1 T4
BIDICIFRETHY SR EHREND, 1KLL, —F it
T& TOIVFATIVTHEHAINTEST, I@Ef;QA/chbl%ﬁﬁén
TR, Fe DDA test facilitylZBUW T, F2E X GLPZ AL TWH
THEPAD, BhhAH5DHEN:,

ko 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
0.92d%

* .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 7%
(ISO) or 35% (OECD).

* .3 The coefficient of variation of average specific growth rates in the
replicates during the whole test period must not exceed 7% (1SO) or 10%
(OECD).
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Z. TDED »
—E[IABXANZLEEF, —
MIREINTWSERTIEZ LY, yes or notTAH K .
ZDIEE (PEC) THNILXEF S5 (acceptable)
DTIE? EWVWSEXHRE,

COEEIE, —DDEEHLIWIENHZIES
EIZHELL, ZZDINTA—EHRE=MIC
acceptable THAHAZ_ELZEFTRIDTHNIL, HS
EEWI AT IYTUTTHAZEETRT &
b§_§§é?%éo 43

O ERIIERLHY DD
IrEYEHETHD, BHICIBHIZARE
L7zreportZEERR L =HE. TOERIKIZRIEE
HBIELY,

—ZILIRTHE S BEERBA,

Bl CERE 73 5 BRE (RERFI. AR AL LAH
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w & ODEF'O)?JF&,EFE#“E* SN5DOM?
+GOBEDHE

GOEBEICHITHER
ZD1 UVIEGIxt &4 H\?
BB WNEXTRNZHIIEE L Treport{ERk
TE5hH?
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Administration to determine
that uses UV light produces Active Subst.
needs to make a proposal for approval to the Committee or not.

And this decision was not overwrite by any other relevant documents. Such as 5.2.2 of
“Guidance for Administrations on the type approval process for ballast water

management systems in accordance with Guidelines (G8)” as BWM. 2/Circ.28 stated as
follows;

as to whether a system should be subject to approval under Procedure (G9). When an
Administration is unsure of whether a BWMS is subject to
Procedure (G9), it may choose to submit such system for review
under that Procedure (G9) (MEPC 59/24, paragraph 2.16)
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adminhieval uate‘d’ HZ &

MoT, BEHZRITIE., && %‘l *“H'%)ﬁ
BIZRKRELERELAGL, Adninl2& > TIE
evaluatelZEEZHE-HZWWV—XE1H 5,

s ARIZEWVWTIE, GBIZTEDKWETEED A
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NOEFEE, /NOT7
T5H5, cNoDEENLHETAERNTEREFEZL
LY, $FICBARFIZCTE R TG L, (B E T (AT
Ly, $55E (identification) ZFEQITITo>THLRD
ATy TIZEDARE,

+ AR FARLAGEWE LD ERITFICEABKTIEZ
[TANRONEWNEEMNZ LY,
B(ZBIEK, ALEKHBDWIIKEKZFE-T-FEER
(L8/NEEl & L DIZEEMNZ LY,

* SBHIZETFATELION? HAWIFEENESRT
=50h? WETOLEMH
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«MADCZE BB A AREEIBETEH L, -
SLIE (R FD) AL E,
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XRS5 74 LY, =& Z(FEKBORKEHRLE,

(OB, 7= & % 1235mg O}
HERB L AILAS mg Cl2/L) |

HEEERNZHRFL., 0.1-0.2 mg CI2/LLLTFETLE=DOBIC
HEH
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*

2 changes to incorporate the newly develope risk assessment tool
effectiveness of the GESAMP-BWWG and provide total transparency on the
evaluations are conducted:;

3 changes to the section on corrosivity, in order to fully incorporate the guidance on
corrosion testing as provided in the document MEPC 59/2/16, GESAMP-BWWG 8/6,
section 5.1;

* 4 changes in the conduct of the ecotoxicity testing and environmental risk
assessment, including new information on Assessment Factors used to calculate PNEC
values;

* .5 the approach to the human risk assessment of chemicals associated with treated
ballast water was finalized during the meeting. The finalized approach is built around the
human exposure scenarios that were established during the second Stocktaking Workshop,
and also includes the calculation of derived no—effect levels (DNELs) for the various
scenarios as well as a part concerning the risk characterization;
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screening on carcinogenic, mutag
results give rise to concerns, this should give

* 7 the updated version of MAMPEC 3.0 is now to be used in the estimation of the
Predicted Environmental Concentration (PEC) instead of version 2.5 or 2.0. In addition the
proposal from Germany on the near field exposure concentration was adopted by the
Group;

* .8 the data base for the disinfection by—products was finalised for the properties of
these compounds concerning physico—chemical data, the ecotoxicological data leading to
the determination of a Predicted No—Effect Concentration (PNEC) and the determination
of a DNEL and where appropriate a DMEL. The Group concluded that on the substances
referred to in Annex 7 no additional literature data have to be submitted by future
Applicants/Administrations; and

* 9 changes to the preparation of the assessment report to ensure this is always
conducted by the relevant Administration.
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For Corrosivity

The treated effluent testing should, as a
minimum, comprise continuous testing using
full strength natural seawater with the test
fluid being replaced with newly treated fluid at
the maximum treatment concentration at least
once every fourteen (14) days throughout the
term of the testing program.

Test duration should not be less than 6 months;
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