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HARMFUL AQUATIC ORGANISMS IN BALLAST WATER
Draft Guidelines for the approval of Ballast Water Management Systems

MNote by the Secretariat

SUMMARY

Executive surmmary:  This document provides the text of the Gudelines for Approval of
Ballast Water Management Systems (G8) together with a draft MEPC
resolution on their adoption.

Aection fo be faken: Paragraph 9

Related documents:  MEPC 5224, MEPC 52/WP.7, annex |, MEPC 52/2/5, MEPC 52/2/7,
MEPC 522/, MEPC 52/2/9, MEPC 52/2/10, MEPC 52/INF.3,
MEPC 52/INF .5, MEPC 52/INF.11, BWM/CONF/36  and
BWM/CONF/37

Introduction

| Regulation D-3 of the Intemational Convention for the Control and Management of
Ships’ Ballast Water and Sediments (BWM Convention) stipulates that Ballast Water
Management Systems used to comply with the Convention must be approved by the
Administrations, taking into account Guidelings developed by the Organization.

2 Resolution 1 adopted by the Intermational Conference on Ballast Water Management for
Ships, held in February 2004, invited the Orgamzation to develop the guidelines required under
the Convention as a matter of urgeney to facilitate global and uniform implementation of the
instrument.

Guidelines for Approval of Ballast Water Management Systems

3 MEPC 51 noted the urzent need to finalize the Guidelines for approval of Ballast Water
Management Systems to facilitate the review of technology required under regulation D-5 of the
Convention and urged IMO Members to provide design and equipment expertise to ensure the
timely adoption of these Guidelines.

For peazons of scomoeny, ther doosment i prnbed o & Eenibed mamber.  Delegabes av
lendly askeed 1o bring ther copies lomedmgs and not 1o request addtional cogaes
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4 During MEPC 52, the Ballast Water Working Group completed the development of the
Guidelines, but could not reach consensus on the issue of biological efficacy of on board testing
and agreed to keep the sections related to this matter in square brackets. The text of the
Guidelines for Approval of Ballast Water Management Svstems (G8) contained in annex 1 of
document MEPC 52°WP.T was submitted to the Committee to allow an opt-in/opt-out decision
with a view to approving. in principle, the Guidelines.

5 MEPC 52 noted the progress made, but was not in a position to approve the Guidelines as
further consideration was needed on the issue of biclogical efficacy of onboard testing. The
Committee agreed to ask DE 48 to consider the draft Guidelines as a top priority and provide
comments 1o MEPC 53, The Committes invited further comments on biological efficacy from
Members with a view to adopting the Guidelines at MEPC 53 by an MEPC resolution.

6 The Committee noted the general agreement on the rest of the provisions contaimed in the
Guidelines and agreed that the text could be used by the manufacturers as guidance when further
developing relevant technologies.

7 As instructed by the Committee, the Secretanat prepared a draft MEPC resolution on the
Guidelines for Approval of Ballast Water Management Svstems for consideration with a view 1o
adoption by MEPC 53, In doing so the Secretariat has addressed the editorial changes suggested
at the end of MEPC 32 and made a number of further changes 1o harmonize the format with
previous MEPC resolutions and 1o ensure consistency with what has been decided.

] Antached at the annex is the draft MEPC resolution together with the text of the draft
Guidelines for Approval of Ballast Water Management Svstems (GE).

Action requested of the Committee
9 The Committee is invited to take note of the information provided in this document and to

consider the draft Guidelines for Approval of Ballast Water Management Svstems (GB) with a
view to their adoption by the MEPC resolution.

IMEPCUS 32 dog



MEPC 532

ANNEX
DRAFT RESOLUTION MEPC...(53)
Adopted on .. July 2005

GUIDELINES FOR APPROVAL OF BALLAST WATER MANAGEMENT SYSTEMS

THE MARINE ENVIRONMENT PROTECTION COMMITTEE.

RECALLING Article 38{a) of the Convention on the Intemational Maritime Organization
concerning the functions of the Marine Environment Protection Committee conferred upon it by
the intemational conventions for the prevention and control of marine pollution,

RECALLING ALSO that the International Conference on Ballast Water Management for
Ships held in February 2004 adopted the International Convention for the Control and
Management of Ships” Ballast Water and Sediments, 2004 {the Ballast Water Management
Convention ) together with four Conference resolutions,

NOTING that regulation A-2 of the Ballast Water Management Convention requires that
discharge of ballast water shall only be conducted through Ballast Water Management in
accordance with the provisions of the Annex to the Convention,

NOTING FURTHER that regulation -3 of the Annex 1o the Ballast Water Management
Convention provides that Ballast Water Management Svstems uwsed to comply with this
Convention must be approved by the Administration, taking into account Guidelines developed
by the Organization,

NOTING ALSO that resolution 1 adopted by the Intemational Conference on Ballast
Water Management for Ships invites the Organization to develop these Guidelines as a matter of

UFZENCY,

HAVING CONSIDERED the drafi Guidelines for Approval of Ballast Water
Management Systems developed by the Ballast Water Working Group,

1. ADOPTS the Guidelines for Approval of Ballast Water Management Svstems, as set out
in the annex 1o this resolution;

S INVITES Governments to apply the Guidelines as soon as possible, or when the
Convention becomes applicable to them; and

1 AGREES to keep the Guidelines under review,

IMEPCUS 32 dog
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ANNEX
GUIDELINES FOR APPROVAL OF
BALLAST WATER MANAGEMENT SYSTEMS
Contents
| INTRODUCTION
General
Gioal and purpose
Applicability
Summary of requirements
2 BACKGROUND
3 DEFINITIONS
4 TECHNICAL SPECIFICATIONS
Ballast Water Management Systems
Ballast Water Treatment Equipment
Control and Monitoring Equipment

5 LAND-BASED TESTING REQUIREMENTS FOR APPROVAL OF BALLAST
WATER MANAGEMENT SYSTEMS

Ballast Water Treatment Equipment scaling

6 TYPICAL DOCUMENT REQUIREMENTS FOR THE PLAN APPROVAL
PROCESS

7 APPROVAL AND CERTIFICATION PROCEDURES
5 INSTALLATION REQUIREMENTS
Sampling facilitics

9 INSTALLATION SURVEY AND COMMISSIONING PROCEDURES

ANNEX

PART 1 - SPECIFICATIONS FOR PRE-TEST EVALUATION OF SYSTEM
DOCTUMENTATION
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TEST AND PERFORMANCE SPECIFICATIONS FOR APPROVAL OF
BALLAST WATER MANAGEMENT SYSTEMS

SPECIFICATION FOR ENVIRONMENTAL TESTING FOR APPROVAL
OF BALLAST WATER MANAGEMENT SYSTEMS

SAMPLE ANALYSIS METHODS FOR THE DETERMINATION OF
BIOLOGICAL CONSTITUENTS IN BALLAST WATER

TYPE APPROVAL CERTIFICATE OF BALLAST WATER
MANAGEMENT SYSTEM
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GUIDELINES FOR APPROVAL OF
BALLAST WATER MANAGEMENT SYSTEMS

1 INTRODUCTION
General

1.1  These Guidelines for Approval of Ballast Water Management Svstems are aimed
primarily at Adminisirations, or their designated bodies, in order to assess whether ballast
waler treatment systems meet the standard as set out in Regulation D-2 of the "Intemational
Convention for the Control and Management of Ships' Ballast Water and Sediments,”
hereafter referred 1o as the “Convention™, In addition, this document can be used as guidance
for manufacturers and ship owners on the evaluation procedure that equipment will undergo
and the requirements placed on Ballast Water Management Systems. These Guidelines should
be applied in an objective, consistent and transparent wayv and their application should be
evaluated periodically by the Organization.

1.2 Anicles and Regulations referred to in these Guidelines are those comtained in the
Convention.

1.3 The Guidelines include general requirements concerning design and construction,
technical procedures for evaluation and the procedure for issuance of the Tvpe Approval
Certificate of the Ballast Water Management System.

1.4 These Guidelines are intended to fit within an overall framework for evaluating the
performance of Syvstems that includes the experimental shipboard evaluation of prototype
Svystems under the provisions of Regulation D-4, approval of Ballast Water Management
Systems and associated systems that comply fully with the requirements of the Convention, and
port State control sampling for compliance under the provisions of Article 9 of the Convention,

1.5 The requirements of Regulation D-3 stipulate that Ballast Water Management Systems
used to comply with the Convention must be approved by the Administration, taking into account
these Guidelines. In addition to such Ballast Water Management System approval, as set forth in
Regulation A-2 and Regulation B-3, the Convention requires that discharges of ballast water
from ships must meet the Regulation D-2 performance standard on an on-going basis,  Approval
of a system is intended to screen-oul management svstems that would fail 1o meet the standards
preseribed in Regulation 12-2 of the Convention, Approval of a svstem, however, does not ensure
that a given svstem will work on all vessels or in all sitwations. To satisfy the Convention, a
discharge must comply with the 13-2 standard throughout the life of the vessel.

1.6 The operation of Ballast Water Management Svstems should not impair the health and
safety of the ship or personnel, nor should it present any unacceptable harm to the
environment or to public health.

1.7 DBallast Water Management Systems are required 1o meet the standards of
Regulation -2 and the conditions established in Regulation 13-3 of the Convention. These

Guidelines serve to evalwate the safety, environmental acceptability. practicability and
biological effectivencss of the svstems designed 1o meet these standards and conditions, The

IMEPCUS 32 dog
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cost effectiveness of tvpe-approved equipment will be used in determining the need for
revisions of these Guidelines.,

1.8 These Guidelines contain recommendations regarding the design, installation,
performance, testing and approval of Ballast Water Management Svstems.

1.9  To achieve conzistency in its application, the approval procedure requires that a uniform
manner of testing, analyvsis of samples, and evaluation of results is developed and applied. These
Guidelines should be applied in an objective, consistent, and transparent way, and their
suitability should be periodically evaluated and revised as appropriate by the Organization. New
versions of these Guidelines should be duly circulated by the Organization. Due consideration
should be given to the practicability of the Ballast Water Management Svstems.

Goal and purpose

110 The goal of these Guidelines is to ensure uniform and proper application of the
standards contained in the Convention, As such the Guidelines are to be updated as the state
of knowledge and technology may require.

1.11  The purpose of these Guidelines is to;

A define test and performance requirements for the approval of Ballast Water
Management Svstems:

i assist Administrations in determining appropriate design, construction and
operational parameters necessary  for the approval of Ballast Water

Management Svstems;

3 provide a uniform interpretation and application of the requirements of
Regulation [D-3;

A4 provide guidance to equipment manufacturers and ship owners in determining the
suitability of equipment 1o meet the requirements of the Convention; and

5 assure that Ballast Water Management Systems approved by Administrations are
capable of achieving the standard of Regulation 12-2 in land-based [and shipboard]
evaluations,

Applicability

1.12  These Guidelines apply to the approval of Ballast Water Management Svystems in
accordance with the Convention,

1.13  These Guidelines apply to Ballast Water Management Svstems intended for
installation on board all ships required to comply with Regulation D-2.

Summary of requirements

1.14  The land-based [and shipboard] approval requirements for Ballast Water Management
Svystems specified in these Guidelines are summarized below,

IMEPCUS 32 dog
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1.15  The manufacturer of the equipment should submit information regarding the design,
construction, operation and functioning of the Ballast Water Management System in
accordance with Part 1 of the annex. This information should be the basis for a first
gvaluation of suitability by the Administration.

1.16  The Ballast Water Management Svstem should be tested for Type Approval in
accordance with the procedures described in Parts 2 and 3 of the annex.

117 Successful fulfilment of the requirements and procedures for Type Approval as
outlined in Parts 2 and 3 of the annex should lead to the issuance of a Type Approval
Certificate by the Administration,

L1828  When a Type Approved Ballast Water Management System is installed on board, an
installation survey according to section % should be carried out,

2 BACKGROUND

2.1 The requirements of the Convention relating to approval of Ballast Water Management
Svstems used by ships are set out in Regulation 12-3,

22 Regulation 12 stipulates that ships meeting the requirements of the Convention by
meeting the ballast water performance standard must discharge:

1 less than 10 wviable organisms per cubic metre greater than or equal to
50 micrometres in minimum dimension; and

2 less than 10 viable organisms per millilitre less than 50 micrometres in minimum
dimension and greater than or equal to 10 micrometres in minimum dimension;
and

3 less than the following concentrations of indicator microbes, as a human health
standard:

A Toxicogenic Fibrio cholerae (serotypes O1 and 0139 with less than

1 Colony Forming Unit (cfu) per 100 millilitres or less than 1 cfu per
1 gramme (wet weight) of zooplankton samples;

2 Escherichia coli less than 250 cfu per 100 millilitres; and

3 Intestinal Farerococct less than 100 ¢fu per 100 millilitres.

3 DEFINITIONS
For the purpose of these Guidelines:

3.1 Active Substance means a substance or organism, including a virus or a fungus that
has a general or specific action on or against Harmful Aquatic Organisms and Pathogens.

IMEPCUS 32 dog
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3.2 Ballast Water Management System (BWMS) means any system which processes
ballast water such that it meets or exceeds the Ballast Water Performance Standard in
Regulation -2, The BWMS includes Ballast Water Treatment Equipment. all associated
Control Equipment. Monitoring Equipment and Sampling Facilities.

3.3 The Ballast Water Management Plan is the document referred to in Regulation B-1 of
the Convention describing the ballast water management process and procedures
implemented on board individual ships.

3.4  Ballast Water Treatment Equipment means equipment which mechanically,
physically, chemically, or biologically processes, either singularly or in combination, to
remove, render harmless, or avoid the uptake or discharge of Harmful Aguatic Organisms
and Pathogens within Ballast Water and Sediments. Ballast Water Treatment Equipment may
operate at the uptake or discharge of ballast water, during the vovage, or at a combination of
these events.

3.5 Control Equipment refers to the installed equipment required to operate and control
the Ballast Water Treatment Equipment.

3.6 The Convention means the International Convention for the Control and Management
of Ships' Ballast Water and Sediments.

3.7 Monitoring Equipment refers to the equipment installed for the assessment of the
effective operation of the Ballast Water Treatment Equipment.

3.8 Sampling Facilities refers to the means provided for sampling treated or untreated
ballast water as needed in these Guidelines and in the "'Guidelines for Ballast Water Sampling'
developed by the Organization.

[3.9  Shipboard Testing is a full-scale test of a complete BWMS carried out on board a ship

according to Part 2 of the annex to these Guidelines, to confirm that the svstem meets the
standards set by Regulation 12-2 of the Convention. |

310 Treatment Rated Capacity (TRC) is the maximum continuous capacity ¢xpressed in
cubic metres per hour for which the BWMS is type approved. It states the amount of ballast
water that can be treated per unit time by the BWMS to meet the standard in Regulation D-2
of the Convention.

311  Land-based Testing is a test of the BWMS carried out in a laboratory, equipment factory
or pilot plant, according to Pars 2 and 3 of the annex to these Guidelines, to confirm that the
BWAMS meets the standards set by Regulation [3-2 of the Convention.

312 Viable Organisms are organisms and anv life stages thereof that are living,
4 TECHNICAL SPECIFICATIONS

4.1  This section details general technical requirements which a BWMS should meet in
order to obtain Tvpe Approval.

IMEPCUS 32 dog
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Ballast Water Management Systems

4.2 The BWMS should not contain or use anv substance of a dangerous nature, unless
adequate arrangements for storage, application, mitigation, and safe handling, acceptable to
the Administration, are provided to mitigate any hazards introduced thereby,

4.3 In case of anv failure compromising the proper operation of the BWMS, audible and
visual alarm signals should be given in all stations from which ballast water operations are
controlled.

4.4 All working parts of the BWMS that are liable to wear or 1o be damaged should be
easily accessible for maintenance.  The routine maintenance of the BWMS and
troubleshooting procedures should be clearly defined by the manufacturer in the Operating
and Maintenance Manual, All maintenance and repairs should be recorded,

4.5 Toavoid interference with the BWMS, the following items should be included:

A every access of the BWMS bevond the essential requirements of paragraph 4.4,
should require the breaking of a seal;

2 if applicable, the BWMS should be so constructed that a visual alarm is always
activated whenever the BWMS is in operation for purposes of cleaning,
calibration, or repair, and these events should be recorded by the Control
Equipment;

3 in the event of an emergency, suitable by-passes or overrides to protect the
safety of the ship and personnel should be installed; and

A any bvpass of the BWMS should activate an alarm, and the bypass event
should be recorded by the Control Equipment.

4.6 Facilities should be provided for checking. at the renewal surveys and according to the
manufacturer’'s  instructions, the performance of the BWMS components that take
measurements. A calibration certificate certifving the date of the last calibration check,
should be retained on board for inspection purposes. Only the manufacturer or persons
authorized by the manufacturer should perform the accuracy checks,

Ballast Water Treatment Equipment

4.7 The Ballast Water Treatment Equipment should be robust and suitable for working in
the shipboard environment. should be of a design and construction adequate for the service
for which it is intended and should be so installed and protected as to reduce to a minimum
any danger to persons on board, due regard being paid to hot surfaces and other hazards. The
design should have regard to materials used in construction, the purpose for which the
equipment is intended, the working conditions to which it will be subjected and the
environmental conditions on board.

4.8 The Ballast Water Treatment Equipment should be provided with simple and effective
means for its operation and control. It should be provided with a control system that should
be such that the services needed for the proper operation of the Ballast Water Treatment
Equipment are ensured through the necessary automatic arrangements.

IMEPCUS 32 dog
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4.9  The Ballast Water Treatment Equipment should, if intended to be fitted in locations
where flammable atmospheres may be present, comply with the relevant safetv regulations
for such spaces. Any electrical equipment that is part of the BWMS should be based in a
non-hazardous arca, or should be certified by the Administration as safe for use in a
hazardous area. Any moving parts, which are fitted in hazardous areas, should be arranged
50 a5 1o avoid the formation of static electricity.

Control and Monitoring Equipment

410 The BWMS should incorporate Control Equipment that automatically monitors and
adjusts necessary treatment dosages or inlensities or other aspects of the BWMS of the
vessel, which while not directly effecting treatment are nonetheless required for proper
administration of the necessary treatment,

4.11  The Control Equipment should incorporate a continuous self-monitoring function
during the period in which the BWM,S is in operation,

412 The Monitoring Equipment should record the proper functioning or failure of the
BWMS,

413 To facilitate compliance with Regulation B-2, the Control Equipment should also be
able to store data for at least 24 months, and should be able to display or print a record for
official inspections as required.  In the event the Control Equipment is replaced, means
should be provided to ensure the data recorded prior to replacement remains available on
board for 24 months,

4.14 It is recommended that simple means be provided aboard ship to check on dnift by

measuring devices that are part of the Control Equipment, repeatability of the Control
Equipment devices, and the ability to re-zero the Control Equipment meters.

5 LAND-BASED TESTING REQUIREMENTS FOR APPROVAL OF BALLAST
WATER MANAGEMENT SYSTEMS
Ballast Water Treatment Equipment scaling

51 In-line treatment equipment may be downsized for land-based testing, but only when
the following criteria are taken into account:

A equipment with a TRC equal to or smaller than 200 m'/h should not be
downscaled:

i equipment with a TRC larger than 2040 m’/h but smaller than 1000 m*/h may be
downscaled to a maximum of 1:5 scale, but may not be smaller than 200 m*/h;

and

3 equipment with a TRC equal to, or larger than, 1000 m*h may be downscaled
to a maximum of 1:100 scale, but may not be smaller than 200 ',

IMEPCUS 32 dog
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52 The manufacturer of the equipment should demonstrate by using mathematical
modelling and/or calculations, that any downscaling will not affect the ultimate functioning
and effectivencss on board a ship of the tvpe and size for which the equipment will be
certified.

5.3 In-tank treatment equipment should be tested on a scale that allows verification of full
scale effectivencess, The suitability of the test set-up should be evaluated by the manufacturer
and approved by the Administration.

54 Larger scaling may be applied and lower flow rates used than provided for in 5.1, il
the manufacturer can provide evidence from full-scale shipboard testing and in accordance
with 5.2 that scaling and flow rates will not adversely affect the ability of the results to
predict full-scale compliance with the standard,

6 TYPICAL DOCUMENT REQUIREMENTS FOR THE PLAN APPROVAL
PROCESS

6.1 The documentation submitied for approval should include at least the following:

A a deseription of the BWMS.  The description should include a diagrammatic
drawing of the typical or required pumping and piping arrangements, and
sampling facilities, identifving the operational outlets for treated ballast water and
any waste streams as appropriate and necessary. Special considerations may have
to be given to installations intended for ships that have unusual pumping and
piping arrangements;

2 equipment manuals, supplied by manufacturers. containing details of the major
components of the BWMS and their operation and maintenance;

3 ageneric operations and technical manual for the complete BWMS. This manual
should cover the arrangements, the operation and maimtenance of the BWMS as a
whaole and should specifically describe parts of the BWMS which are not covered
by the manufacturer's equipment manuals;

A4 the operations section of the manual including normal operational procedures and
procedures for the discharge of untreated water in the event of malfunction of the
Ballast Water Treatment Equipment, maintenance procedures, and emergency
action necessary for securing the ship;

5 methods for the conditioning of treated water prior to discharge should be
provided, and assessment of discharged water should include a description of the
effect of treatment on the ship’s ballast water, in particular the nature of any
treatment residuals and by-products and the water’s suitability for discharge into
coastal waters., A description should also be provided of any actions necessary to
monitor, and if necessary “condition”, treated water prior to discharge in order
that it meets applicable water quality regulations;

IMEPCUS 32 dog
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& a description of BWMS side streams (e.g., fillered material, centrifugal
concentrate, waste or residual chemicals) including a description of the actions
planned to properly manage and dispose of such wastes;

7 atechnical section of the manual including adequate information (description and
diagrammatic drawings of the monitoring svstem and electrical/electronic wiring
diagrams) 1o ¢nable faultfinding.  This section should include instructions for
keeping a maintenance record;

& a techmical installation specification defining, infer alia, requirements for the
location and mounting of components, arrangements for maintaining the integrity
of the boundary between safe and hazardous spaces and the arrangement of the
sample piping; and

9 a recommended test and checkoul procedure specific to the BWMS.  This
procedure should specify all the checks to be carried out in a functional test by
the installation contractor and should provide gwidance for the survevor when
carrving out the on-board survey of the BWMS and confirming the installation
reflects the manufacturer’s specific installation criteria.

7 APPROVAL AND CERTIFICATION PROCEDURES

7.1 A BWMS which in every respect fulfils the requirements of these Guidelines may be
approved by the Administration for fitting on board ships. The approval should take the form of
a Type Approval Centificate of BWMS, specifyving the main particulars of the apparatus and any
limiting conditions on ils usage necessary to ensure its proper performance.  Such certificate
should be issued in the format shown in Appendix 1. A copy of the Tvpe Approval Certificate of
BWMS should be carmied on board ships fitted with such equipment at all times,

7.2 A Type Approval Certificate of BWMS should be issued for the specific application for
which the BWMS is approved, ¢.g., for specific ballast water capacitics, flow rates, salinity or
temperature regimes, or other limiting conditions or circumstances as appropriate,

7.3 A Type Approval Certificate of BWMS should be issued by the Administration based on
satisfactory compliance with all the test requirements described in Parts 2, 3 and 4 of the annex,

74 An Administration may issue a Tvpe Approval Certificate of BWMS hased on separate
testing or on testing already carried out under supervision by another Administration,

7.5 The Tvpe Approval Certificate of BWMS should:

1 identify the type and model of the BWMS to which it applies and identify
equipment assembly drawings, duly dated;

2 identify pertinent drawings bearing model specification numbers or equivalent
identification details;

A include a reference to the full performance test protocol on which it is based, and
be accompanied by a copy of the original test results;

IMEPCUS 32 dog
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4 identify if it was issued by an Administration based on a Tvpe Approval
Certificate previously issued by another Administration. Such a certificate should
identify the Administration that conducted the tests on the BWMS and a copv of
the original test results should be attached o the Type Approval Centificate of
BWMS.

76 An approved BWMS may be Type Approved by other Administrations for use on their
vessels. Should equipment approved by one country fail Type Approval in another country, then
the two countries concerned should consult one another with a view to reaching a mutually
acceplable agreement.

8 INSTALLATION REQUIREMENTS

Sampling facilities

g1 The BWMS should be provided with sampling facilities so arranged in order to collect
representative samples of the ship’s ballast water.

£2  Sampling facilities should in anv case be located on the BWMS intake, before the
discharging points, and any other points necessary for sampling to ascertain the proper
functioning of the equipment as may be determined by the Administration,

9 INSTALLATION SURVEY AND COMMISSIONING PROCEDURES
9.1 Werify that the following documentation 15 on board in a suitable format:
| a copy of the Type Approval Centificate of BWMS;
2 a statement from the Administration, or from a laboratory authorized by the
Administration, to confirm that the electrical and electronic components of the
BWMS have been type-tested in accordance with the specifications for
environmental lesting contained in Part 3 of the annex;
A equipment manuals for major components of the BWMS;
A an operations and technical manual for the BWMS specific to the ship and
approved by the Administration, containing a technical description of the BWMS,

operational and mainenance procedures, and backup procedures in case of
equipment malfunction;

3 installation specifications;
(] installation commiszioning procedures; and
g initial calibration procedures.
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9.2 WVerify tha:

B the BWMS installation has been carried owt in accordance with the technical
installation specification referred to in paragraph 9.1.5;

2 the BWALS is in conformity with the Tvpe Approval Centificate of BWMS issued
by the Administration or ils representative;

3 the installation of the complete BWMS has been carried out in accordance with
the manufacturer’s equipment specification;

A4 any operational inlets and outlets are located in the positions indicated on the
drawing of the pumping and piping arrangements;

5 the workmanship of the installation is satisfactory and, in particular, that any
bulkhead penctrations or penctrations of the ballast svstem piping are to the
relevant approved standards; and

O the Control and Monitoring Equipment operates comectly,
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ANNEX

This annex provides detailed test and performance specifications for a BWMS and
contains:

PART 1 - Specifications for Pre-test Evaluation of System Documentation

PART 2 — Test and Performance Specifications for Approval of Ballast Water
Management Systems

PART 3 - Specification for Environmental Testing for Approval of Ballast
Water Management Systems

PART 4 — Sample Amnalysis Methods for the Determination of Riological
Constituents in Ballast Water

PART 1 - SPECIFICATIONS FOR PRE-TEST EVALUATION OF SYSTEM
DMOCUMENTATION

1.1 Adequate documentation should be prepared and submitted to the Administration as part
of the approval process well in advance of the intended approval testing of a BWMS.  Approval
of the submitted documentation should be a pre-requisite for carrving out independent approval
lesls,

General

1.2 Documentation should be provided by the manufacturer'developer for two primary
purposes: evaluating the readiness of the BWMS for undergoing approval testing, and evaluating
the manufacturer’s proposed test requirements and procedures for the test,

Readiness evaluation

1.3 The readiness evaluation should examine the design and construction of the BWMS 1o
determine whether there are any fundamental problems that might constrain the ability of the
BWMS to manage ballast water as proposed by the manufacturer, or to operate safely, on board
ships. The latter concemn should, in addition to basic issues related to the health and safety of the
crew, interactions with the ship’s systems and cargo, and potential adverse environmental effects,
also consider the potential for longer term impacts to the safety of the crew and vessel through
effects of the BWMS on corrosion in the ballast system and other spaces.

1.4  The evaluation should alzo address the degree, if anv, to  which the
manufacturer's/developer’s efforts during the research and development phase tested the

performance and reliability of the svsiem under operational shipboard conditions and should
include a report of the results of those tests.
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Test Proposal evaluation

1.5  Evaluation of the test proposal should examine all of the manufacturer’s stated
requirements and procedures for installing, calibrating, and operating (including maintenance
requirements) the BWMS during a test. This evaluation should help the test organization to
identify anv potential health or environmental safety problems, unusual operating requirements
(labour or materials), and any issues related 1o the disposal of treatment by-products or waste
slreams.

Documentation
1.6 The documentation to be submitted should include at least the following:
A Technical Manual - The technical description should include:

- product specification;

- process description;

- operational instructions;

- details  (including Certificates where appropriate) of the major
components and materials used;

- technical installation specifications in accordance with manufacturers’
specific installation criteria;

- system limitations; and

- routine maintenance and trouble-shooting procedures;

2 BWMS Drawings - Diagrammatic drawings of the pumping and piping
arrangements, electrical/electronic wiring  diagrams, which should include
reference to any waste streams and sampling points;

A3 Link to the Ballast Water Management Plan - Information regarding the
characteristics and arrangements in which the equipment is to be installed as
well as the scope of the ships (sizes, types and operation) for which the
equipment is intended.  This information can later form the link between the
equipment and the ship's Ballast Water Management Plan; and

4 Environmental and Public Health Impacts - Potential hazards for the
environment should be identified and documented based on environmental
studies performed to the extent necessary to assure that no harmful effects are
to be expected. In the case of Ballast Water Management Svstems that make
use of Active Substances or Preparations containing ong or more Active
Substances the procedure described in the "Procedure for the Approval of
Ballast Water Management Systems that make use of Active Substances”
should be followed. The equipment must then ensure that dosage of the Active
Substance and the maximum allowable discharge concentration are kept under
the approved criteria at all times.

1.7  The documentation mayv include specific information relevant to the test set-up to be
used for land-based testing according to these Guidelines, Such information should include
the sampling needed to ensure proper functioning and any other relevant information needed

IMEPCUS 32 dog

=24 -



MEPC 53/2

ANNEX

Page 16

to ensure proper evaluation of the efficacy and effects of the equipment. The information

provided should also address general compliance with applicable environment, health and
safety standards during the Type Approval procedure.

PART 2 - TEST AND PERFORMANCE SPECIFICATIONS FOR APPROVAL OF
BALLAST WATER MANAGEMENT SYSTEMS

[The Administration decides the sequence of land-based and shipboard testing, |

2.1 Quality Assurance and Quality Control Procedures

2.1.1 The testing body performing the tests should have implemented appropriate quality

control measures in accordance with recognized international standards acceptable to the

Admimstration.

2.1.2 The approval testing process should contain a rigorous quality control/gquality
assurance program, consisting of?

1 Both a Quality Management Plan (QMP) and a Quality Assurance Project Plan
(QAPP). Guidance on preparation of these plans, along with other guidance
documents and other general quality control information are available from
appropriate international organizations'.

i The QMP addresses the quality control management structure and policies of
the testing body (including subcontractors and owtside laboratories).

A3 The QAPP is a project specific technical document reflecting the specifics of
the BWMS to be tested, the test facility, and other conditions affecting the
actual design and implementation of the required experiments.

[2.2  Shipboard tests
2.2.1 A shipboard test cvele includes:
A the uptake of ballast water of the ship;

2 the storage of ballast water on the ship;

3 treatment of the ballast water in accordance with paragraph 2.2.2.3 by the
BWMS, except in control tanks; and

4 the discharge of ballast water from the ship.
Success criteria for shipboard testing

222 In evaluating the performance of BWMS installation(s) on a ship or ships, the following
information and results should be supplied to the satisfaction of the Administration:

i Such as ISOVEC 17025
IMEPCSE 32 dos
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Test plan 1o be provided prior to testing,

Documentation that the BWMS is of a capacity within the range of the Treatment
Rated Capacity for which it is intended.

The amount of ballast water tested in the test cvele onboard should be consistent
with the normal ballast operations of the ship and the BWMS should be operated
at the Treatment Rated Capacity for which it is intended to be approved.

Documentation of the results of three consecutive, valid test cveles showing
discharge of treated ballast water in compliance with Regulation 13-2.

Valid tests are indicated by uptake water, for both the control tank and ballast
water to be tremted, with viable organism concentration exceeding 10 times the
values of Regulation D-2.1 and control tank viable organism concentration
exceeding the values of Regulation 13-2.1 on discharge.

Sampling regime:
y | For the control tank:
N three replicate samples of influent water, collected over the period

of uptake {e.g. beginning, middle, end).

2 three replicate samples of discharge control water, collected over
the period of discharge (e.g. beginning, middle, end).

2 For treated ballast water:

B Three replicate samples of discharge treated water collected at each
of three times during the period of discharge (e.g. 3 x beginning,
3 x middle, 3 x end).

3 Sample sizes are:

Bl For the coumeration of organisms greater than or equal to
30 micrometres or more in minimum dimension, samples of at least
one cubic metre should be collected.  IF samples are concentrated
for enumeration the samples should be concentrated using a sieve
no greater than 30 micrometres mesh in diagonal dimension.

2 For the coumeration of organisms greater than or equal to
10 micrometres and less than 30 micrometres in - minimum
dimension, samples of at least one litre should be collected. If
samples are concentrated for enumeration the samples should be
concentrated using a sieve no greater than 10 micrometres mesh in
diagonal dimension.

3 For the evaluation of bacteria a sample of at least 300 millilitres
should be taken from the influent and treated water.|
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T The test eveles ncluding invalid and unsuccessful test cveles are 1o span a trial
period of not less than six months.

[.8 The applicant 15 requested to perform three consecutive test cveles that comply
with Regulation -2 and which are valid in accordance with paragraph 2.2.2.5.
Amy invalid test evele does not affect the consecutive sequence. |

9 The source water for test cycles shall be characterized by measurement of salinity,
temperature, particulate organic carbon and total suspended solids.

A0 For system operation throughout the trial period, the following information should
also be provided:

1 documentation of all ballast water operations including volumes and
locations of uptake and discharge, and if’ heavy weather was encountered
and where;

2 the possible reasons for the occurrence of an unsuccessful test cvele, or a

test cvele discharge failing the 1322 Standard should be investigated and
reporied to the Administration;

3 documentation of scheduled maintenance performed on the svstem;

A4 documentation of unscheduled maintenance and repair performed on the
system;

] documentation of engineering parameters monitored as appropriate 1o the
spacific system;

A documentation of functioning of the control and monitoring equipment. |

2.3 Land-based testing
2.3.1 The test set-up including the Ballast Water Treatment Equipment should operate as
described in the provided documentation during at least 5 valid replicate test eveles. Each test
cvele should take place over a period of at least 5 days,
2.3.2 A land-based test evele should include:

A the uptake of ballast water by pumping;

2 the storage of ballast water for at least 5 days;

3 treatment of ballast water within the BWMS, except in control tanks; and

4 the discharge of ballast water by pumping.

2.3.3  Testing should occur using different water conditions sequentially as provided for in
paragraphs 2.3.12 and 2.3.13.
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2.3.4 The BWMS should be tested at its rated capacity or as given in paragraphs 5.1 1o 5.3
of the main body of these Guidelines For each test evele. The equipment should function to

specifications during this test,

235 The analysis of treated water discharge from each test cvele should be used to
determine that the average of discharge samples does not exceed the concentrations of
Regulation D=2 of the Convention.

Land-based testing objectives, limitations and criteria for evaluation

236 The land-based testing serves to determine the biological efficacy of the BWMS under
consideration for Type Approval.  The approval testing aims to ensure replicability and
comparability 1o other treatment equipment.

237 Any limitations imposed by the Ballast Water Management Svsiem on the testing
procedure described here should be duly noted and evaluated by the Administration.

Land-based set-up
2.3.8 The test set-up for approval tests should be representative of the characteristics and
arrangements of the tvpes of ships in which the equipment s intended to be installed. The
test set-up should therefore include at least the following:

| the complete BWMSE to be tested;

2 piping and pumping arrangements;

A3 the storage tank that simulates a ballast tank, constructed such that the water in
the tank must be completely shielded from light.

2.3.9 The control and treated simulated ballast tanks should each include:

. a minimum capacity of 200 m;

2 normal internal structures, including lightening and drainage holes,

3 standard industry practices for design, construction and surface coatings for
ships; and

A4 the minimum modifications required for structural integrity on land,

2.3.10 The test set-up should be pressure-washed with tap water, dried and swept to remove
loose debris, organisms and other matter before starting testing procedures, and between test
cveles,

2.3.11 The test set-up will include facilities to allow sampling as described in paragraphs 2.3.20
and 2.3.21 and provisions to supply influents to the system, as specified in paragraph 2.3.12

and'or 2.3.15. The installation arrangements must conform in ¢ach case with those specified and
approved under the procedure outlined in Section & of the main body to these Guidelines.
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Land-based test design - inlet and outlet criteria

2.3.12 For any given set of test ¢yveles (5 replicates is considered a set) a salinity range
should be chosen. Given the salinity, the test water used in the test set up deseribed above
should have dissolved and particulate content in one of the following combinations:

Salinity
) =32PSU_ | 15-25PSU_ | <3 PSU
Dissolved Organic f . §
| Carbon (DOC) = 1 mg/l . 5 - 10mg | 5-10mg
Particulate
Organic Carbon =1 mg/l 5~ 10mg 5~ 10mgl
(lm?} Suspended ' "
ola uspen 3 , : ) " p
g < il = 5 muo/l = n
Solids (TSS) . gl | ®ous

2313 At least two sets of test eveles should be conducted, cach with a different salinity
range and associated dissolved and particulate content as prescribed in paragraph 2.3.12.

2.3.14 Test organisms may be either naturally occurring in the test water, or cultured species
that may be added to the test water. The organism concentration should comply with
paragraph 2.3.15 below,

2.3.15 The influent water should include:

A test organisms of greater than or equal o 50 micrometres or more in minimum
dimension should be present in a total density of preferably 10° but not less
than 10° individuals per cubic metre, and should consist of at least 5 species
from at least 3 different phvla/divisions;

2 test organisms greater than or equal to 10 micrometres and less than
50 micrometres in minimum dimension should be present in a total density of
at least 10" individuals per millilitre, and should consist of at least 5 species

from at least 3 different phvla/divisions;

] heterotrophic bacteria should be present in a density of at least 10" living
bacteria per millilitre: and

A the variety of organisms in the test water should be documented according to
the size classes mentioned above regardless if natural organism assemblages or
cultured organisms were used to meet the density and organism variety
requirements.

2.3.16 The following bacteria do not need to be added to the influent water, but should be
measured at the influent and at the time of discharge:

A Coliform:
2 Enterococcus group;
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3 Vibrio cholerae, and
4 Heterotrophic bacteria.

2.3.17 If cultured test organisms are used. then it should be ensured that local applicable
quarantine regulations are taken into account during culturing and discharge.

Land-based monitoring and sampling

2.3.18 Change of numbers of test organisms by treatment and during storage in the simulated
ballast tank should be measured using methods described in Pant 4 of the annex,
paragraphs 4.5 to 4.7,

2319 It should be wverified that the treatment equipment performs within its specified
parameters, such as power consumption and Mow rate, during the test cvele.

2.3.20 Environmental parameters such as pll, temperature, salinity, dissolved oxvgen, TS5,
DOC, POC and wrbidity (NTUY should be measured at the same time that the samples
described are taken,

2.3.21 Samples during the test should be taken at the following times and locations:
immediately before the treatment equipment, immediately after the treatment equipment and
upon discharge.

2.3.22 The control and treatment cveles mav be run simultaneously or sequentially. Control
samples are 1o be taken in the same manner as the equipment test as prescribed in
paragraph 2.3.21 and upon influent and discharge. A series of examples are included in
Figure 1.

2.3.23 Facilities or arrangements for sampling should be provided to ensure representative
samples of treated and control water can be taken that introduce as little adverse effects as
possible on the organisms,

2.3.24 Samples described in paragraphs 2.3.21 and 2.3.22 should be collected in triplicate on
cach occasion,

2.3.25 Separate samples should be collected for:

1 organisms of greater than or equal to 50 micrometres or more in minimum
dimension;
2 organisms  greater than or equal to 10 micrometres and less  than

50 micrometres in minimum dimension; and
3 for heterotrophic bacteria.

2.3.26 For the comparison of organisms of greater than or equal to 50 micrometres or more
in minimum dimension against the D-2 standard, at least 20 litres of influent water and

NTU=Mominal Turbidity Unit
EMEPCS32 doc

-30-



MEPC 53/2
ANNEX
Page 22

I cubic metre of treated water, in triplicate respectively, should be collected. If samples are
concentrated for enumeration, the samples should be concentrated using a sieve no greater
than 50 micrometres mesh in the diagonal dimension.

2.3.27 For the evaluation of organisms greater than or equal to 10 micrometres and less than
30 micrometres in minimum dimension, at least 1 litre of influent water and at least 10 litres
of treated water must be collected. If samples are concentrated for enumeration, the samples
should be concentrated using a sieve no greater than 10 micrometres mesh in the diagonal
dimension.

2.3.28 For the evaluation of bacteria, at least 500 millilitres of influent and treated water
should be collected in sterile bottles,

2.3.29 The samples should be analvsed as soon as possible after sampling, and analvzed live
within & hours or treated in such a way so as to ensure that proper analvsis can be performed.

2.3.30 The efficacy of a proposed system should be tested by means of standard scientific
methodology in the form of controlled experimentation, i.e. “experiments™. Specifically, the
effect of the BWMS on organism concentration in ballast water should be tested by
comparing treated ballast water, i.e. “treated groups”, to unireated “control groups”, such
that:

B one experiment should consist of a comparison between control water and treated
water. Multiple samples, but at a minimum of three, of control and treated water
within a single test cyvele should be taken to obtain a good statistical estimate of
the conditions within the water during that experiment.  Multiple samples taken
during a single test eyvele should not be treated as independent measures in the
statistical evaluation of treatment effect, to avoid “pseudo-replication™.

2331 Ifin any test evele the average discharge results from the control water is a concentration
less than or equal to 10 times the values in Regulation D-2.1, the test evele is invalid.

2.3.32 Statistical analysis of BWMS performance should consist of t-tests, or similar statistical
tests, comparing control and treated water,  The comparison between control and treated water
will provide a test of unexpected mortality in the control water, indicating the effect of an
uncontrolled source of mortality in the testing arrangement,

2.4  Reporting of test results

2.4.1 After approval tests have been completed, a report should be submitted to the
Administration.  This report should include information regarding the test design, methods of
analysiz and the results of these analyses.

242 The resulis of biological efficacy testing of the BWMS should be accepted if it is shown
that the svstem has met the standard in Regulation -2 in all test cveles as specified in
paragraph 4.7 under land-based testing |and shipboard testing] as specified in section 2.2 of this

annex,
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PART 3 - SPECIFICATION FOR ENVIRONMENTAL TESTING FOR APPROVAL
OF BALLAST WATER MANAGEMENT SYSTEMS

Test specifications

3.1 The electrical and electronic sections of BWMS in the standard production

configuration should be subjected 1o the programme of environmental tests set out in this

specification at a laboratory approved for the purpose by the Administration or by the

competent authority of the manufacturer’s home country.

3.2 Evidence of successful compliance with the environmental tests below should be

submitted to the Administration by the manufacturer together with the application for type

approval,

Test specification details

33 Equipment should operate satisfactorily on completion of each of the operating
environment tests listed below.

Vibration tests

3.4 A resonance search should be made over the following ranges of oscillation frequency
and amplitude:

1 2 1o 13.3 Hz with a vibration amplitude of 1 mm; and
2 13.2 1o 80 Hz with an acceleration amplitude of 0.7 g.

This search should be made in cach of the three orthogonal planes at a rate sulficiently low to
permil resonance detection,

3.5 The equipment should be vibrated in the above mentioned planes at ¢ach major
resonant frequency for a period of two hours,

3.6 Inthe absence of any resonant frequency, the equipment should be vibrated in cach of
the planes at 30 Hz with an acceleration of 0.7 g for a period of two hours,

3.7 After completion of the tests specified in paragraph 3.5 or 3.6 a search should again be
made for resonance and there should be no significant change in the vibration pattem.

Temperature tests

38 Equipment that may be installed in exposed areas on the open deck, or in an enclosed
space not environmentally controlled should be subjected, for a period of not less than
two hours, to:

o | a low temperature test at -25°C; and

2 a high temperature test at 35°C,
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3.9  Equipment that mayv be installed in an enclosed space that is environmentally
controlled including an engine-room, should be subjected, for a period of not less than two
hours, to:

| a low temperature test at 0°C; and

2 a high temperature test at 55°C,

310 At the end of each of the tests referred to in the subparagraphs above, the equipment
should be switched on and it should function normallv under the test conditions.

Humidity tests

311 Equipment should be left switched ofT for a period of two hours at a temperature of
35°C in an atmosphere with a relative humidity of 20%. At the end of this period, the
equipment should be switched on and should operate satisfactorily for one hour under the test
conditions,

Tests for protection against heavy seas

312  Equipment that may be installed in exposed arcas on the open deck should be
subjecied to tests for protection against heavy seas in accordance with 1P 36 of
IEC publication 529 or its equivalent.

Fluctuation in power supply

313 Equipment should operate satisfactorily with:

1 a voltage variation of +/- 10% together with a simultaneous frequency
variation of +/- 5%, and

2 a transient voltage of +/« 20% together with a simultaneous frequency transient
of +/- 10%, with a transient recovery time of three seconds,

Inclination test

314 The BWMS should be designed to operate when the ship is upright and when inclined
at any angle of list up to and including 15° either way under static conditions and 22.5% under
dynamic conditions (rolling) either wav and simultangously inclined dynamically (pitching)
7.5% bv bow or stern. The Administration may permit deviation from these angles, taking
into consideration the type, size and service conditions of the ship and operational
functioning of the equipment. Any deviation permitted iz to be documented in the Tvpe
Approval Certificate.

Reliability of electrical and electronic equipment

315 The elecirical and electronic components of the equipment should be of a quality
guaranteed by the manufacturer and suitable for their intended purpose.
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PFART 4 - SAMPLE ANALYSIS METHODS FOR THE DETERMINATION OF
BIOLOGICAL CONSTITUENTS IN BALLAST WATER

Sample processing and analysis

4.1 Samples taken during testing of BWMS are likely to contain a wide taxonomic diversity
of organisms, varving greatly in size and susceptibilities to damage from sampling and analysis.

4.2 When available, widely accepted standard methods for the collection, handling (incleding
concentration). storage. and analvsis of samples should be used. These methods should be
clearly cited and described in test plans and reports.  This includes methods for detecting,
enumerating, and identifving organisms and for determining viability (as defined in these
Guidelines).

43 When standard methods are not available for particular organisms or laxonomic groups,
methods that are developed for use should be described in detail in test plans and reports. The
descriptive documentation should include any experiments needed to validate the wse of the
methods.

4.4 Given the complexity in samples of natural and treated water, the required rarity of
organisms in treated samples under Regulation 1D-2, and the expense and time requirements of
current standard methods, it is hikely that several new approaches will be developed for the
analyses of the composition, concentration, and viability of organisms in samples of ballast
water.  AdministrationsParties are encouraged to share information conceming methods for the
analysis of ballast water samples, using existing scientific venues, and papers distnbuted through
the Organization.

Sample Analysis

4.5 Sample analysis is meant to determine the species composition and the number of
viable organisms in the sample.  Different samples may be taken for determination of
viability and for species composition.

4.6 Viability of an organism can be determined through live'dead judgement by
appropriate methods including, but not limited to: morphological change, mobility, staining
using vital dves or molecular technigues.

4.7 Areatment test cycle should be deemed successful ift

1 it is valid in accordance with paragraph 2.2.2.5 or 2.3.31 as appropriate;

2 the average density of organisms greater than or equal to 50 micrometres in
minimum diameter in the replicate samples is less than 10 viable organisms per
cubic metre;

3 the average density of organisms less than 50 micrometres and greater than or

equal to 10 micrometres in minimum diameter in the replicate samples s less
than 10 viable organisms per millilitre:
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4 the average density of Fibrio cholerae (serotypes O1 and O139) is less than
1 c¢fu per 100 millilitres, or less than 1 cfu per 1 gramme (wet weight)
zooplankton samples;

5 the average density of E. coli in the replicate samples is less than 250 cfu per
100 millilitres: and

A the average density of intestinal Enterococci in the replicate samples is less
than 100 ¢fu per 100 millilitres.

4.8 It is recommended that a non-exhaustive list of standard methods and innovative research
techniques be considered’.

Suggesded sources may inchude bl not be limited 1o

1 The Handbook of Standard Methods For the Analysas of Water and Waste Water
1 150 standard methods

3 UMESCO standard methods.

A World Health Organization

5 American Seciety of Testing and Matenals (ASTM) standard methods

L] U5, EPA standard methods

7 Research papers published in peer-reviewed scientifie jourmnals

kS MEPC papers.

]
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Appendix
BADGE OR CIPHER NAME OF ADMINISTRATION
TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT
SYSTEM
This is to certify that the Ballast Water Management System listed below has been
examined and tested in accordance with the requirements of the specifications contained in
the Guidelines contained in IMO resolution MEPC...(..). This certificate is valid only for
the Ballast Water Management Svstem referred to below,
Ballast Water Management System supplied BY .o snsiesseas

Under type and model designation ... e e e e
and incorporating:

Ballast Water Management Svstem manufactured by s
to equipment/assembly drawing No. . i R
Other equipment manufactured BY ... s s s s s s e s e s
to equipment/assembly drawing No. o dale s
Treatment Rated CAPACIEY ...coveceriisres snsssareessssssms sesssasssss seassssssnsen m’/l

A copy of this Tvpe Approval Certificate, should be carried on board a vessel fitted with
this Ballast Water Management System at all times. A reference to the test protocol and a
copy of the test results should be available for inspection on board the vessel, If the Type
Approval Certificate is issued based on approval by another Administration, reference to
that Type Approval Certificate shall be made.

Limiting Conditions imposed are described in the appendix to this document,

Official stamp BB cosscmscuunim v umsmss tesshmss 4o i MR e R S R

Enc. Copy of the original test results,
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Fignre | Diagrammatic arrangement of possible land-based tesis
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Sample tanks
2 Feed Tank 3. Treatment Svstem
A Feed Line 6. Simulated Ballast Water Tank
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1.14 [ ]

1.15 Part 1

1.16 Part 2 3

1.17 Part 2 3

1.18 9

2.1

D-3

2.2 D-2

.1 minimum dimension  50um 1m3 10

.2 minimum dimension  50pum minimum dimension 10y mililitre 10

.1 Toxicogenic Vibrio cholerae(serotype 01 09): 100 millilitre 1 Colony Forming Unit
(cfu) 1 (wet weight) lcfu

.2 Escherichia coli: 100 millilitre 250 cfu

.3 Intestinal Enterococci: 100 millilitre 100 cfu
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MEPC 53/24/Add.1

ANNEX 3
RESOLUTION MEPC.125(53)
Adopted on 22 July 2005

GUIDELINES FOR APPROVAL OF
BALLAST WATER MANAGEMENT SYSTEMS ((:8)

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

RECALLING Article 38{a) of the Convention on the Intemmational Maritime Organization
concerning the functions of the Marine Environment Protection Committee conferred upon it by
the intermational conventions for the prevention and control of marine pollution,

RECALLING ALSO that the International Conference on Ballast Water Management for
Ships held in February 2004 adopted the Intermnational Convention for the Control and
Management of Ships” Ballast Water and Sediments, 2004 (the Ballast Water Management
Convention) together with four Conference resolutions,

NOTING that Regulation A-2 of the Ballast Water Management Convention reguires that
discharge of ballast water shall only be conducted through Ballast Water Management in
accordance with the provisions of the Annex to the Convention,

NOTING FURTHER that Regulation D-3 of the Annex to the Ballast Water Management
Convention provides that Ballast Water Management Svstems used to comply with this
Convention must be approved by the Admimstration, taking imo account Guidelines developed
by the Organization,

NOTING ALSO that resolution 1 adopted by the Intermational Conference on Ballast
Water Management for Ships invites the Organization to develop these Guidelines as a matter of
urgency,

HAVING CONSIDERED the draft Guidelines for Approval of Ballast Water
Management Svystems developed by the Ballast Water Working Group,

1. ADOPTS the Guidelines for approval of Ballast Water Management Systems, as sel oul
in the Annex to this resolution;

2 INVITES Governments to apply the Guidelines as soon as possible, or when the
Convention becomes applicable to them; and

3 AGREES to keep the Guidelines under review.
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ANNEX
GUIDELINES FOR APPROVAL OF
BALLAST WATER MANAGEMENT SYSTEMS ((:8)
Contents
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PART 2 - TEST AND PERFORMANCE SPECIFICATIONS FOR APPROVAL OF
BALLAST WATER MANAGEMENT SYSTEMS

PART 3 - SPECIFICATION FOR ENVIRONMENTAL TESTING FOR APPROVAL
OF BALLAST WATER MANAGEMENT SYSTEMS

PART 4 - SAMPLE ANALYSIS METHODS FOR THE DETERMINATION OF
BIOLOGICAL CONSTITUENTS IN BALLAST WATER

Appendix TYPE APPROVAL CERTIFICATE OF BALLAST WATER

MANAGEMENT SYSTEM
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GUIDELINES FOR APPROVAL OF
BALLAST WATER MANAGEMENT SYSTEMS ((:8)

1 INTRODUCTION
General

1.1  These Guidelines for Approval of Ballast Water Management Svstems are aimed
primarily at Adminisirations, or their designated bodies, in order to assess whether ballast
waler treatment systems meet the standard as set out in Regulation D-2 of the "Intemational
Convention for the Control and Management of Ships' Ballast Water and Sediments,”
hereafter referred to as the “Convention™, In addition, this document can be used as guidance
for manufacturers and ship owners on the evaluation procedure that equipment will undergo
and the requirements placed on Ballast Water Management Systems. These Guidelines should
be applied in an objective. consistent and transparent wayv and their application should be
evaluated periodically by the Organization.

1.2 Anicles and Regulations referred to in these Guidelines are those contained in the
Convention.

1.3 The Guidelines include general requirements concerning design and construction,
technical procedures for evaluation and the procedure for issuance of the Tvpe Approval
Certificate of the Ballast Water Management System.

1.4 These Guidelines are intended to Mt within an overall framework for evaluating the
performance of Syvstems that includes the experimental shipboard evaluation of prototype
Svystems under the provisions of Regulation D-4, approval of Ballast Water Management
Systems and associated systems that comply fully with the requirements of the Convention, and
port State control sampling for compliance under the provisions of Article 9 of the Convention,

1.5 The requirements of Regulation 1D-3 stipulate that Ballast Water Management Svstems
used to comply with the Convention must be approved by the Administration, taking into account
these Guidelines. In addition to such Ballast Water Management System approval, as set forth in
Regulation A-2 and Regulation B-3, the Convention requires that discharges of ballast water
from ships must meet the Regulation D-2 performance standard on an on-going basis,  Approval
of a system is intended to screen-oul management svstems that would fail 1o meet the standards
preseribed in Regulation 12-2 of the Convention.  Approval of a svstem, however, does not ensure
that a given svstem will work on all vessels or in all sitwations. To satisfy the Convention, a
discharge must comply with the 13-2 standard throughout the life of the vessel.

1.6 The operation of Ballast Water Management Systems should not impair the health and
safety of the ship or personnel, nor should it present any unacceptable harm to the
environment or to public health.

1.7 DBallast Water Management Systems are required 1o meet the standards of
Regulation -2 and the conditions established in Regulation 13-3 of the Convention. These

Guidelines serve to evalvate the safetv, environmental acceptability. practicability and
biological effectiveness of the svstems designed 1o meet these standards and conditions. The
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cost effectiveness of tvpe-approved equipment will be used in determining the need for
revisions of these Guidelines.,

1.8 These Guidelings contain recommendations regarding the design, installation,
performance, testing and approval of Ballast Water Management Svstems.

1.9  To achieve conzistency in its application, the approval procedure requires that a uniform
manner of testing, analysis of samples, and evaluation of results is developed and applied. These
Guidelines should be applied in an objective, consistent, and transparent way, and their
suitability should be periodically evaluated and revised as appropriate by the Organization. New
versions of these Guidelines should be duly circulated by the Organization, Due consideration
should be given to the practicability of the Ballast Water Management Systems.

Goal and purpose

110 The goal of these Guidelines is to ensure uniform and proper application of the
standards contained in the Convention, As such the Guidelines are to be updated as the state
of knowledge and technology may require.

1.11  The purpose of these Guidelines is to;

A define test and performance requirements for the approval of Ballast Water
Management Svstems:

i assist Administrations in determining appropriate  design, construction and
operational parameters necessary  for the approval of Ballast Water

Management Systems;

3 provide a uniform interpretation and application of the requirements of
Regulation [D-3;

4 provide guidance to equipment manufacturers and ship owners in determining the
suitability of equipment 1o meet the requirements of the Convention; and

5 assure that Ballast Water Management Systems approved by Administrations are
capable of achieving the standard of Regulation -2 in land-based and shipboard
evaluations,

Applicability

1.12  These Guidelines apply o the approval of Ballast Water Management Svstems
accordance with the Convention,

1.13  These Guidelines apply to Ballast Water Management Svstems intended for
installation on board all ships required to comply with Regulation D-2.

Summary of requirements

1.14 The land-based and shipboard approval requirements for Ballast Water Management
Svstems specified in these Guidelines are summarized below,
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1.15  The manufacturer of the equipment should submit information regarding the design,
construction, operation and functioning of the Ballast Water Management System in
accordance with Part 1 of the annex. This information should be the basis for a first
gvaluation of suitability by the Administration.

1.16  The Ballast Water Management Svstem should be tested for Type Approval in
accordance with the procedures described in Parts 2 and 3 of the Annex.

117 Successful fulfilment of the requirements and procedures for Type Approval as
outlined in Parts 2 and 3 of the Annex should lead to the issuance of a Tvpe Approval
Certificate by the Administration,

L1828 When a Type Approved Ballast Water Management System is installed on board, an
installation survey according to section & should be carried out,

2 BACKGROUND

2.1 The requirements of the Convention relating to approval of Ballast Water Management
Svstems used by ships are set out in Regulation 12-3,

22 Regulation D2 stipulates that ships meeting the requirements of the Convention by
meeting the ballast water performance standard must discharge:

n less than 10 wviable organisms per cubic metre greater than or equal o
50 micrometres in minimum dimension;

2 less than 10 viable organisms per millilitre less than 50 micrometres in minimum
dimension and greater than or equal to 10 micrometres in minimum dimension;
and

3 less than the following concentrations of indicator microbes, as a human health
standard:

.1 Toxicogenic Fibrio cholerae (serotypes O1 and 0139) with less than

1 Colony Forming Unit (cfu) per 100 millilitres or less than 1 cfu per
1 gramme {wet weight) of zooplankton samples;

2 Escherichia coli less than 250 ¢fu per 100 millilitres; and

A Intestinal Farerococct less than 100 cfu per 100 millilitres.

3 DEFINITIONS
For the purpose of these Guidelines:

3.1 Active Substance means a substance or organism, including a virus or a fungus that
has a general or specific action on or against Harmful Aquatic Organisms and Pathogens.
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3.2  Ballast Water Management System (BWMS) means any system which processes
ballast water such that 1t meets or exceeds the Ballast Water Performance Standard in
Regulation -2, The BWMS includes Ballast Water Treatment Equipment. all associated
Control Equipment. Monitoring Equipment and Sampling Facilities.

3.3 The Ballast Water Management Plan is the document referred to in Regulation B-1 of
the Convention describing the ballast water management process and procedures
implemented on board individual ships.

3.4  Ballast Water Treatment Equipment means equipment which mechanically,
phvsically, chemically, or biologically processes, either singularly or in combination, to
remove, render harmless, or avoid the uptake or discharge of Harmful Agquatic Organisms
and Pathogens within Ballast Water and Sediments. Ballast Water Treatment Equipment may
operate at the uptake or discharge of ballast water, during the voyage, or at a combination of
these events.

3.5 Control Equipment refers to the installed equipment required to operate and control
the Ballast Water Treatment Equipment.

3.6 The Convention means the International Convention for the Control and Management
of Ships' Ballast Water and Sediments,

3.7  Monitoring Equipment refers to the equipment installed for the assessment of the
effective operation of the Ballast Water Treatment Equipment.

3.8 Sampling Facilities refers to the means provided for sampling treated or untreated
ballast water as needed in these Guidelines and in the “Guidelines for Ballast Water
Sampling”™ developed by the Organization.

3.9  Shipboard Testing is a full-scale test of a complete BWMS carried out on board a ship
according to Part 2 of the annex to these Guidelines, to confirm that the system meets the
standards set by Regulation 12-2 of the Convention.

310 Treatment Rated Capacity (TRC) is the maximum continuous capacity ¢xpressed in
cubic metres per hour for which the BWMS is type approved. It states the amount of ballast
water that can be treated per unit time by the BWMS to meet the standard in Regulation D-2
of the Convention,

311  Land-based Testing is a test of the BWMS carried owt in a laboratory, equipment factory
or pilot plant including a moored test barge or test ship, according to Parts 2 and 3 of the Annex
to these Guidelines, to confirm that the BWMS meets the standards set by Regulation D-2 of the
Convention,

312 Viable Organisms are organisms and any life stages thereof that are living,

4 TECHNICAL SPECIFICATIONS

4.1  This section details general technical requirements which a BWMS should meet in
order to obtain Type Approval.
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Ballast Water Management Systems

4.2 The BWMS should not contain or use anv substance of a dangerous nature, unless
adequate arrangements for storage, application, mitigation, and safe handling, acceptable to
the Administration, are provided to mitigate any hazards introduced therehy,

4.3 In case of anv failure compromizing the proper operation of the BWMS, audible and
visual alarm signals should be given in all stations from which ballast water operations are
controlled.

4.4 All working parts of the BWMS that are liable to wear or to be damaged should be
easily accessible for maintenance.  The routine maintenance of the BWMS and
troubleshooting procedures should be clearly defined by the manufacturer in the Operating
and Maintenance Manual, All maintenance and repairs should be recorded.

4.5 Toavoid interference with the BWMS, the following items should be included:

. every access of the BWMS bevond the essential requirements of paragraph 4.4,
should require the breaking of a seal;

2 if applicable, the BWMS should be so constructed that a visual alarm is always
activated whenever the BWMS is in operation for purposes of cleaning,
calibration, or repair, and these events should be recorded by the Control
Equipment;

3 in the event of an emergency. suitable by-passes or overrides to protect the
safety of the ship and personnel should be installed; and

A any bypass of the BWMS should activate an alarm, and the bypass event
should be recorded by the Control Equipment.

4.6 Facilities should be provided for checking. at the renewal surveys and according to the
manufacturer’s instructions, the performance of the BWMS components that take
measurements, A calibration certificate certifving the date of the last calibration check,
should be retained on board for inspection purposes. Only the manufaciurer or persons
authorized by the manufacturer should perform the accuracy checks.,

Ballast Water Treatment Equipment

4.7 The Ballast Water Treatment Equipment should be robust and suitable for working in
the shipboard environment. should be of a design and construction adequate for the service
for which it is intended and should be so installed and protected as to reduce to a minimum
any danger to persons on board, due regard being paid to hot surfaces and other hazards, The
design should have regard to materials used in construction, the purpose for which the
gquipment is intended, the working conditions to which it will be subjected and the
environmental conditions on board.

4.8 The Ballast Water Treatment Equipment should be provided with simple and effective
means for its operation and control. It should be provided with a control system that should
be such that the services needed for the proper operation of the Ballast Water Treatment
Equipment are ensured through the necessary automatic arrangements.
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4.9  The Ballast Water Treatment Equipment should, if intended to be fitted in locations
where flammable atmospheres may be present, comply with the relevant safetv regulations
for such spaces. Any electrical equipment that is part of the BWMS should be based in a
non-hazardous area, or should be certified by the Administration as safe for use in a
hazardous area. Any moving parts, which are fitted in hazardous areas, should be arranged
50 a5 1o avoid the formation of static electricity.

Control and Monitoring Equipment

410 The BWMS should incorporate Control Equipment that automatically monitors and
adjusts necessary treatment dosages or intensities or other aspects of the BWMS of the
vessel, which while not directly effecting treatment are nonetheless required for proper
administration of the necessary treatment,

4.11  The Control Equipment should incorporate a continuous self-monitoring function
during the period in which the BWM,S is in operation,

412 The Monitoring Equipment should record the proper functioning or failure of the
BWMS,

413 To facilitate compliance with Regulation B-2, the Control Equipment should also be
able to store data for at least 24 months, and should be able to display or print a record for
official inspections as required.  In the event the Control Equipment is replaced, means
should be provided to ensure the data recorded prior to replacement remains available on
board for 24 months,

4.14 It is recommended that simple means be provided aboard ship to check on dnft by
measuring devices that are part of the Control Equipment, repeatability of the Control
Equipment devices, and the ability to re-zero the Control Equipment meters.

5 TYPICAL DOCUMENT REQUIREMENTS FOR THE PLAN APPROVAL
PROCESS

51 The documentation submitied for approval should include at least the following:

A a description of the BWMS.  The description should include a diagrammatic
drawing of the typical or required pumping and piping arrangements, and
sampling facilities, identifving the operational outlets for treated ballast water and
any waste streams as appropriate and necessary. Special considerations may have
to be given to installations intended for ships that have unusual pumping and
piping arrangements;

.2 equipment manuals, supplied by manufacturers, containing details of the major
components of the BWMS and their operation and maintenance;

.3 a generic operations and technical manual for the complete BWMS. This manual
should cover the arrangements, the operation and maintenance of the BWMS as a
whole and should specifically describe parts of the BWMS which are not covered
by the manufacturer’s equipment manuals;
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4 the operations section of the manual including normal operational procedures and
procedures for the discharge of untreated water in the event of malfunction of the
Ballast Water Treatment Equipment, maintenance procedures, and emergency
action necessary for securing the ship;

5 methods for the conditioning of treated water prior to discharge should be
provided, and assessment of discharged water should include a desenption of the
effect of treatment on the ship’s ballast water, in particular the nature of any
treatment residuals and by-products and the water’s suitability for discharge into
coastal waters, A description should also be provided of any actions necessary to
monitor, and i’ necessary “condition”, treated water prior to discharge in order
that it meets applicable water quality regulations,

& a description of BWMS side streams (e.g.. filtered material, centrifugal
concentrate, waste or residual chemicals) including a description of the actions
planned to properly manage and dispose of such wastes;

T atechnical section of the manual including adequate information (description and
diagrammatic drawings of the monitoring svstem and electrical/electronic wiring
diagrams) to ¢enable faultfinding. This section should include instructions for
keeping a maintenance record;

& a techmical installation specification defining, inter alia, requirements for the
location and mounting of components, arrangements for maintaining the integrity
of the boundary between safe and hazardous spaces and the arrangement of the
sample piping; and

9 a recommended test and checkout procedure specific to the BWMS. This
procedure should specify all the checks to be carried out in a functional test by
the installation contractor and should provide guidance for the survevor when
carrving out the on-board survey of the BWMS and confirming the installation
reflects the manufacturer’s specific installation criteria.

6 APPROVAL AND CERTIFICATION PROCEDURES

6.1 A BWMS which in every respect fulfils the requirements of these Guidelines may be
approved by the Administration for fitting on board ships, The approval should take the form of
a Type Approval Certificate of BWMS, specifving the main particulars of the apparatus and any
limiting conditions on ils usage necessary o ensure its proper performance.  Such centificate
should be issued in the format shown in Appendix 1. A copy of the Tvpe Approval Certificate of
BWMS should be carried on board ships fitted with such equipment at all times,

6.2 A Tvpe Approval Certificate of BWMSE should be issuwed for the specific application for
which the BWMS is approved, e.g., for specific ballast water capacities, flow rates, salinity or

temperature regimes, or other limiting conditions or circumstances as appropriate,

6.3 A Type Approval Certificate of BWMS should be issued by the Administration based on
satisfactory compliance with all the test requirements described in Paris 2, 3 and 4 of the Annex.
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6.4 An Administration may issue a Tvpe Approval Certificate of BWMS bhased on separate
testing or on testing already camied ouwl under supervision by another Administration.

6.5 The Tvpe Approval Certificate of BWMS should:

1 idenmtify the type and model of the BWMS to which it applies and identify
equipment assembly drawings, duly dated;

2 identify pertinent drawings bearing model specification numbers or equivalent
identification details:

3 include a reference to the full performance test protocol on which it is based, and
be accompanied by a copy of the original test results;

4 identify if" it was issued by an Adminisiration based on a Type Approval
Certificate previously issued by another Administration. Such a centificate should
identify the Administration that conducted the tests on the BWMS and a copy of
the original test results should be attached to the Tvpe Approval Certificate of
BWAS.

6.6 An approved BWMS may be Tyvpe Approved by other Administrations for use on their
vessels. Should equipment approved by one country fml Type Approval in another country, then
the two countries concemed should consult one another with a view to reaching a mutually
acceptable agreement.

7 INSTALLATION REQUIREMENTS

Sampling facilities

7.1 The BWMS should be provided with sampling facilities so arranged in order to collect
representative samples of the ship’s ballast water.

7.2 Sampling facilities should in any case be located on the BWMS intake, before the
discharging points, and any other points necessary for sampling to ascertain the proper
functioning of the equipment as may be determined by the Administration,
5 INSTALLATION SURVEY AND COMMISSIONING PROCEDURES
£1 Werily that the following documentation is on board in a suitable formai:
N a copy of the Type Approval Certificate of BWMS;
2 a statement from the Administration, or from a laboratory authorized by the
Administration, to confirm that the electrical and electronic components of the
BWMS have been type-tesied in accordance with the specifications for

environmental testing contained in Part 3 of the Annex;

A3 equipment manuals for major components of the BWMS;
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B

T

an operations and technical manual for the BWMS specific to the ship and
approved by the Adminisiration, containing a technical description of the BWMS,
operational and maintenance procedures, and backup procedures in case of
equipment malfunction;

installation specifications;

installation commissioning procedures; and

imitial calibration procedures.

£2  Verify that:

N

B

the BWMS installation has been carried owt in accordance with the technical
installation specification referred 1o in paragraph 8.1.5;

the BWMS is in conformity with the Type Approval Centificate of BWMS issued
by the Adminisiration or its representative;

the installation of the complete BWMS has been  carried out in accordance with
the manufacturer’s equipment specification;

any operational inlets and outlets are located in the positions indicated on the
drawing of the pumping and piping armangements;

the workmanship of the installation is satisfactory and, in particular, that anv
bulkhead penetrations or penctrations of the ballast svstem piping are 1o the
relevant approved standards; and

the Control and Monitoring Equipment operates commectly,
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ANNEX

This annex provides detailed test and performance specifications for a BWMS and
contains:

PART 1 - Specifications for Pre-test Evaluation of System Documentation

PART 2 — Test and Performance Specifications for Approval of Ballast Water
Management Systems

PART 3 — Specification for Environmental Testing for Approval of Ballast
Water Management Systems

PART 4 - Sample Analysis Methods for the Determination of Biological
Constituents in Ballast Water

PART1 - SPECIFICATIONS FOR PRE-TEST EVALUATION OF SYSTEM
DMOCUMENTATION

1.1 Adequate documentation should be prepared and submitted to the Administration as part
of the approval process well in advance of the intended approval testing of a BWMS.  Approval
of the submitted documentation should be a pre-requisite for carrving out independent approval
lesls,

General

1.2 Documentation should be provided by the manufacturer'developer for two primary
purposes: evaluating the readiness of the BWMS for undergoing approval testing, and evaluating
the manufacturer’s proposed test requirements and procedures for the test,

Readiness evaluation

1.3 The readiness evaluation should examine the design and construction of the BWMS 1o
determine whether there are any fundamental problems that might constrain the ability of the
BWAMS to manage ballast water as proposed by the manufacturer, or to operate safely, on board
ships, The latter concemn should, in addition to basic issues related 1o the health and safety of the
crew, interactions with the ship’s systems and cargo, and potential adverse environmental efTects,
also consider the potential for longer term impacts to the safety of the crew and vessel through
effects of the BWMS on corrosion in the ballast system and other spaces.

1.4  The evaluation should alzo address the degree, if anv, to  which the
manufacturer’s/developer’s efforts during the research and development phase tested the

performance and reliability of the svsiem under operational shipboard conditions and should
include a report of the results of those tests,
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Test proposal evaluation

1.5  Evaluation of the test proposal should examine all of the manufacturer’s stated
requirements and procedures for installing, calibrating, and operating (including maintenance
requirements) the BWMS during a test.  This evaluation should help the test organization to
identify any potential health or environmental safety problems, unusual operating requirements
(labour or materials), and any issues related to the disposal of treatment byv-products or waste
slreams.

Documentation

1.6 The documentation to be submitted should include at least the following:

A Technical Manual — The technical description should include:
- product specification;
- process description;
- operational instructions;

- details  (including Certificates  where appropriate) of the major
components and materials used;

- technical installation specifications in accordance with manufacturers”
specific installation criteria;
- system limitations; and

- routing maintenance and trouble-shooting procedures;

2 BWMS Drawings — Diagrammatic drawings of the pumping and piping
arrangements, electrical/electronic wiring diagrams, which should include
reference to any waste streams and sampling points;

b | Link to the Ballast Water Management Plan — Information regarding the
charactenstics and amrangements in which the equipment is to be installed as
well as the scope of the ships (sizes, tvpes and operation) for which the
equipment is intended.  This information can later form the link between the
equipment and the ship's Ballast Water Management Plan; and

A Environmental and Public Health Impacts — Potential hazards for the
environment should be identified and documented based on environmental
studies performed to the extent necessary 1o assure that no harmful effects are
to be expected. In the case of Ballast Water Management Svstems that make
use of Active Substances or Preparations containing one or more Active
Substances the procedure described in the "Procedure for the Approval of
Ballast Water Management Systems that make use of Active Substances”
should be followed. The equipment must then ensure that dosage of the Active
Substance and the maximum allowable discharge concentration are kept under
the approved criteria at all times.

1.7 The documentation may include specific information relevant to the test set-up to be
used for land-based testing according to these Guidelines. Such information should include

the sampling needed to ensure proper functioning and any other relevant information needed
to ensure proper evaluation of the efficacy and effects of the equipment. The imformation
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provided should also address general compliance with applicable environment, health and
safety standards during the Type Approval procedure.
PART 2 - TEST AND PERFORMANCE SPECIFICATIONS FOR APPROVAL OF
BALLAST WATER MANAGEMENT SYSTEMS
The Administration decides the sequence of land-based and shipboard testing,
2.1 Quality Assurance and Quality Control Procedures
2.1.1 The testing body performing the tests should have implemented appropriate quality
control measures in accordance with recognized inmternational standards acceptable to the

Administration,

2.1.2 The approval testing process should comtain a rigorous quality control/quality
assurance program, consisting of;

N Both a Quality Management Plan (QMP) and a Quality Assurance Project Plan
(QAPP). Guidance on preparation of these plans, along with other guidance
documents and other general quality control information are available from
appropriate international argum'r.ulimu.-l.

2 The QMP addresses the quality control management structure and policies of
the testing body (including subcontractors and outside laboratories).

] The QAPP is a project specific technical document reflecting the specifics of
the BWMS 1o be tested, the test facility, and other conditions affecting the
actual design and implementation of the required experiments.

2.2 Shipboard tests
2.2.1 A shipboard test evele includes:
A the uptake of ballast water of the ship;

2 the storage of ballast water on the ship;

3 treatment of the ballast water in accordance with paragraph 2.2.2.3 by the
BWMS, except in control tanks; and

4 the discharge of ballast water from the ship.
Success criteria for shiphoard testing

2.2.2  In evaluating the performance of BWMS installation(s) on a ship or ships, the following
information and results should be supplied to the satisfaction of the Administration:

Such as ISOMEC 17025
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A Test plan to be provided prior to testing,

2 Documentation that the BWMS is of a capacity within the range of the Treatment
Rated Capacity for which it is intended.

3 The amount of ballast water tested in the test cvele onboard should be consistent
with the normal ballast operations of the ship and the BWMS should be operated
at the Treatment Rated Capacity for which it is intended to be approved.

A Documentation of the results of three consecutive, valid test cveles showing
discharge of treated ballast water in compliance with Regulation 13-2.

5 Valid tests are indicated by uptake water, for both the control tank and ballast
water o be treated, with viable organism concentration exceeding 10 times the
values of Regulation D-2.1 and control tank viable organism concentration
exceeding the values of Regulation D-2.1 on discharge.

] Sampling regime:
| For the control tank:

.1 three replicate samples of influent water, collected over the period
of uptake (e.g. beginning, middle, end).

2 three replicate samples of discharge control water, collected over
the period of discharge (e.g. beginning, middle, end).

2 For treated ballast water:

N | Three replicate samples of discharge treated water collected at each
of three times during the period of discharge (e.g. 3 x beginning,
3 x middle, 3 x end).

3 Sample sizes are:

. For the coumeration of organisms greater than or equal to
30 micrometres or more in minimum dimension, samples of at least
one cubic metre should be collected.  IF samples are concentrated
for enumeration the samples should be concentrated using a sieve
no greater than 30 micrometres mesh in diagonal dimension.

o For the coumeration of organisms greater than or equal to
10 micrometres and less than 30 micrometres in o minimum
dimension, samples of at least one litre should be collected. If
samples are concentrated for enumeration the samples should be
concentrated using a sieve no greater than 10 micrometres mesh in
diagonal dimension.

A For the evalumtion of bacteria a sample of at least 300 millilitres
should be taken from the influent and treated water.
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The test eveles ncluding invalid and unsuccessful test cveles are 1o span a trial
period of not less than six months.

The applicant is requested o perform three consecutive test cyveles that comply
with Regulation 12-2 and which are valid in accordance with paragraph 2.2.2.5.
Any invalid test evele does not affect the consecutive sequence.

The source water for test cveles shall be characterized by measurement of salinity,
temperature, particulate organic carbon and total suspended solids.

For system operation throughout the trial period, the following information should
also be provided:

documentation of all ballast water operations including volumes and
locations of uptake and discharge, and if heavy weather was encountered
and where;

2 the possible reasons for the occurrence of an unsuccessful test cvele, or a
test cvele discharge failing the 1322 Standard should be investigated and
reported to the Administration;

A documentation of scheduled maintenance performed on the svstem;

4 documentation of unscheduled maintenance and repair performed on the
system:

5 documentation of engineering parameters monitored as appropriate to the
specific system;

B documentation of functioning of the control and monitoring equipment.

Land-based testing

The test set-up including the Ballast Water Treatment Equipment should operate as

described in the provided documentation during at least 5 valid replicate test eveles, Each test
cvele should take place over a period of at least 5 days,

232

2.3.3

1

2

3

4

A land-based test cvele should include:

the uptake of ballast water by pumping;
the storage of ballast water for at least 5 days;
treatment of ballast water within the BWMS, except in control tanks; and

the discharge of ballast water by pumping.

Testing should occur using different water conditions sequentially as provided for in

paragraphs 2.3 16 and 2.3.17.
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2.3.4 The BWMS should be tested at its rated capacity or as given in paragraphs 2.3.12 to
2.3.14 of Part 2 of the annex to these Guidelines for cach test cvele. The equipment should
function to specifications during this test,

235 The analysis of treated water discharge from each test cvele should be used to
determine that the average of discharge samples does not exceed the concentrations of
Regulation -2 of the Convention.

Land-based testing objectives, limitations and criteria for evaluation

236 The land-based testing serves to determine the biological efficacy of the BWMS under
consideration for Type Approval.  The approval testing aims to ensure replicability and
comparability 1o other treatment equipment.

237 Any limitations imposed by the Ballast Water Management Svstem on the testing
procedure described here should be duly noted and evaluated by the Administration.

Land-based set-up
2.3.8 The test set-up for approval tests should be representative of the characteristics and
arrangements of the tvpes of ships in which the equipment is intended to be installed. The
test set-up should therefore include at least the following:

| the complete BWMS to be tested;

2 piping and pumping arrangements;

A3 the storage tank that simulates a ballast tank, constructed such that the water in
the tank must be completely shielded from light.

2.3.9 The control and treated simulated ballast tanks should each include:

. a minimum capacity of 200 m;

2 normal internal structures, including lightening and drainage holes;

3 standard industry practices for design, construction and surface coatings for
ships; and

A4 the minimum modifications required for structural integrity on land,

2.3.10 The test set-up should be pressure-washed with tap water, dried and swept to remove
loose debris, organisms and other matter before starting testing procedures, and between test
cveles.

2.3.11 The test set-up will include facilities to allow sampling as described in paragraphs 2.3.25
and 2.3.26 and provisions to supply influents to the system, as specified in paragraph 2,318

and'or 2.3.19. The installation arrangements must conform in each case with those specified and
approved under the procedure outlined in section 7 of the main body to these Guidelines.
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Ballast Water Treatment Equipment scaling

2.3.12 In-ling treatment equipment may be downsized for land-based testing, but onlv when
the following criteria are taken into account:

1 equipment with a TRC equal to or smaller than 200 m’h should not be
downscaled;

2 equipment with a TRC larger than 200 m*/h but smaller than 1000 m*/h may be
downscaled to a maximum of 1:5 scale, but may not be smaller than 200 m' i
and

3 equipment with a TRC equal to, or larger than, 1000 m"/h may be downscaled
to a maximum of 1; 100 scale, but may not be smaller than 200 m'/h,

2.3.13 The manufacturer of the equipment should demonstrate by using mathematical
maodelling and/or caleulations, that any downscaling will not affect the ultimate functioning
and effectiveness on board a ship of the tvpe and size for which the equipment will be
certified.

2.3.14 In-tank treatment equipment should be tested on a scale that allows verification of full
scale effectiveness. The suitability of the test set-up should be evaluated by the manufacturer
and approved by the Administration,

2.3.15% Larger scaling may be applied and lower flow rates used than provided for in 3.1, if
the manufacturer can provide evidence from full-scale shipboard testing and in accordance
with 5.2 that scaling and fMow rates will not adversely affect the ability of the resulis to
predict full-scale compliance with the standard.

Land-based test design - inlet and outlet criteria
2.3.16 For any given set of test cveles (5 replicates is considered a set) a salinity range

should be chosen. Given the salinity. the test water used in the test set up described above
should have dissolved and particulate content in one of the following combinations:

Salinity

=32 PsU 3-32pPSU =3 PsuU
Dissolved Organic . ; - . - ;
Carbon (DOC) =1 mg/l =5 mgl =5 mg/l
Particulate
Organic Carbon = 1 mg/l = 5mg/l =3 mgl

{(POC) !

Total  Suspended p y = f
Solids (TSS) = 1 mg/l = 50 mg/l = 50 mg/l
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2.3.17 At least two sels of tests cveles should be conducted, each with a different salinity range
and associated dissolved and panticulate content as prescribed in paragraph 22312, Tests under
adjacent salinity ranges in the above table should be separated by at least 10 PSUP,

2.3.18 Test organisms may be either naturally occurning in the test water, or cultured species
that may be added to the test water. The organism concentration should comply with
paragraph 2.3.19 below,

2.3.19 The influem water should include:

. test organisms of greater than or equal to 50 micrometres or more in minimum
dimension should be present in a total density of preferably 10° but not less
than 10° individuals per cubic metre, and should consist of at least 5 species
from at least 3 different phyla/divisions;

2 test organisms greater than or equal to 10 micrometres and less than
50 micrometres in minimum dimension should be present in a total density of
preferably 10" but not less than 10° individuals per millilitre, and should
consist of at least 5 species from at least 3 different phyla/divisions;

3 heterotrophic bacteria should be present in a density of at least 10 living
bacteria per millilitre; and

4 the variety of organisms in the test water should be documented according to
the size classes mentioned above regardless if natural organism assemblages or
cultured organisms were used to meet the density and organism variety

reguirements.

2.3.20 The following bacteria do not need to be added to the influent water, but should be
measured at the influent and at the time of discharge;

A Coliform:

2 Enterococcus group;
3 Vibrie cholerae, and
4 Heterotrophic bacteria.

2.3.21 If cultured test organisms are used, then it should be ensured that local applicable
guaranting regulations are taken into account during culturing and discharge.

Land-based monitoring and sampling
2.3.22 Change of numbers of test organisms by treatment and during storage in the simulated

ballast tank should be measwred uwsing methods described in Part 4 of the Annex.
paragraphs 4.5 10 4.7,

* For example, if one set of test cycles is carried out at =32 P5U and a second set a1 3-32 PSU, the test oycle

in the 3-32 PSU range needs to be at least 10 PSLT less than the lowest salinity used in the test cvele in
the =32 PSU range.
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2323 It should be venfied that the treatment equipment performs within its specified
parameters, such as power consumption and flow rate, during the test cvele.

2.3.24 Environmental parameters such as pl, temperature, salinity, dissolved oxvgen, TS5,
DO, POC and turbidity (NTU) should be measured at the same time that the samples
described are taken.

2.3.25 Samples during the test should be taken at the following times and locations:
immediately before the treatment equipment, immediatelv after the treatment equipment and
upon discharge.

2.3.26 The control and treatment cycles may be run simultaneously or sequentially. Control
samples are 1o be taken in the same manner as the equipment test as prescribed in
paragraph 2.3.25 and upon influent and discharge. A series of examples are included in
Figure 1.

2.3.27 Facilities or arrangements for sampling should be provided to ensure representative
samples of treated and control water can be taken that introduce as little adverse effects as
possible on the organisms.

2.3.28 Samples described in paragraphs 2.3.25 and 2.3.26 should be collected in triplicate on
each occasion.

2.3.29 Separate samples should be collected for:

A organisms of greater than or equal to 30 micrometres or more in minimum
dimension;
2 organisms  greater than or equal 1o 10 micrometres and  less  than

50 micrometres in minimum dimension; and
3 for coliform, enterococcus group, Fibrio cholerae and heterotrophic bacteria,

2.3.30 For the comparison of organisms of greater than or equal to 50 micrometres or more
in minimum dimension against the D-2 standard, at least 20 litres of influent water and
I cubic metre of treated water, in triplicate respectively, should be collected, If samples are
concentrated for enumeration, the samples should be concentrated using a sieve no greater
than 50 micrometres mesh in the diagonal dimension,

2.3.31 For the evaluation of organisms greater than or equal to 10 micrometres and less than
50 micrometres in minimum dimension, at least 1 litre of influent water and at least 10 litres
of treated water must be collected, If samples are concentrated for enumeration, the samples
should be concentrated using a sieve no greater than 10 micrometres mesh in the diagonal
dimension.

2.3.32 For the evaluation of bacteria, at least 500 millilitres of influent and treated water
should be collected in sterile bottles.,

T NTU=Nominal Turbicity Unit.
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2.3.33 The samples should be analysed as soon as possible after sampling, and analyvzed live
within & hours or treated in such a way so as to ensure that proper analvsis can be performed.

2.3.34 The efficacy of a proposed system should be tested by means of standard scientific
methodology in the form of controlled experimentation, i.e. “experiments”. Specifically, the
effect of the BWMS on organism concentration in ballast water should be tested by
comparing freated ballast water, e, “treated groups™, to untreated “control groups”, such
that:

. one experiment should consist of a comparnizson between control water and treated
water. Multiple samples, but at a mininum of three, of control and treated water
within a single test cycle should be taken to obtain a good statistical estimate of
the conditions within the water during that experiment,  Multiple samples taken
during a single test cyele should not be treated as independent measures in the
statistical evaluation of treatment effect, to avoid “psendo-replication™.

2.3.35 If in any test cvele the average discharge results from the control water is a concentration
less than or equal to 10 times the values in Regulation 2.1, the test evele is invalid.

2.3.36 Statistical analysis of BWMS performance should consist of t-tests, or similar statistical
tests, comparing control and treated water. The comparison between control and treated water
will provide a test of unexpected mortality in the control water, indicating the effect of an
uncontrolled source of mortality in the testing arrangement.

24 Keporting of test results

241 After approval tests have been completed, a repont should be submitted to the
Administration. This report should include information regarding the test design, methods of
analysis and the results of these analyses.

242 The results of biological efficacy testing of the BWMS should be accepted if it is shown
that the system has met the standard in Regulation 1D-2 in all test cveles as specified in
paragraph 4.7 under land-based testing and shipboard testing as specified in section 2.2 of this
Annex.

PART 3 — SPECIFICATION FOR ENVIRONMENTAL TESTING FOR APPROVAL
OF BALLAST WATER MANAGEMENT SYSTEMS

Test specifications

3.1 The clectrical and clectronic sections of BWMS in the standard production
configuration should be subjected 1o the programme of environmental tests set out in this
specification at a laboratory approved for the purpose by the Administration or by the
competent anthority of the manufacturer’s home country,

3.2  Evidence of successful compliance with the environmental tests below should be

submitted to the Administration by the manufacturer together with the application for tvpe
approval.
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Test specification details

3.3 Equipment should operate satisfactorily on completion of each of the operating
environment tests listed below.

Vibration tests

14 A resonance search should be made over the following ranges of oscillation frequency
and amplitude:

. 2 to 13.3 He with a vibration amplitude of 1 mm; and
2 13.2 to 80 Hz with an acceleration amplitude of 0.7 g.

This search should be made in each of the three orthogonal planes at a rate sufficiently low 1o
permit resonance detection.

3.5 The equipment should be vibrated in the above mentioned planes at ¢ach major
resonant frequency for a period of two hours.

3.6 Inthe absence of any resonant frequency, the equipment should be vibrated in cach of
the planes at 30 Hz with an acceleration of 0.7 g for a period of two hours.

37 After completion of the tests specified in paragraph 3.5 or 3.6 a search should again be
made for resonance and there should be no significant change in the vibration pattern.

Temperature tests
3.8 Equipment that may be installed in exposed areas on the open deck. or in an enclosed
space not environmentally controlled should be subjected, for a period of not less than
two hours, lo;

. a low temperature test at -25°C; and

2 a high temperature test at 55°C.
39  Equipment that may be installed in an enclosed space that is environmentally
controlled including an engine-room, should be subjecied, for a period of not less than two
hours, to;

A a low temperature test at 0°C; and

2 a high temperature test at 55°C,

3.10 At the end of each of the tests referred to in the subparagraphs above, the equipment
should be switched on and it should function normally under the test conditions,

Humidity tests

311 Equipment should be left switched off Ffor a period of two hours at a temperature
of 535°C in an atmosphere with a relative humidity of 90%. At the end of this period, the
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gquipment should be switched on and should operate satisfactorily for one hour under the test
conditions.,

Tests for protection against heavy seas

3.12 Equipment that may be installed in exposed areas on the open deck should be
subjected to tests for protection against heavy seas in accordance with 1P 56 of publication
TEC 529 or its equivalent,

Fluctuation in power supply
3.13  Equipment should operate satisfactorily with:

1 a wvoltage variation of +- 10% together with a simultancous frequency
varation of +/- 5% and

2 a transient voltage of +/- 20% together with a simuliancous frequency transient
of +/- 10%, with a transient recovery time of three seconds,

Inclination test

314 The BWMS should be designed to operate when the ship is upright and when inclined
at any angle of list up to and including 15% either way under static conditions and 22.5° under
dynamic conditions (rolling) either way and simultancously inclined dynamically (pitching)
7.5% by bow or stern.  The Administration may permit deviation from these angles, taking
into consideration the type, size and service conditions of the ship and operational
functioning of the equipment.  Any deviation permitted is to be documented in the Tvpe
Approval Certificate.

Heliability of electrical and electronic equipment

315 The electrical and electronic components of the equipment should be of a quality
guaranteed by the manufacturer and suitable for their intended purpose,

PART 4 - SAMPLE ANALYSIS METHODS FOR THE DETERMINATION OF
BIOLOGICAL CONSTITUENTS IN BALLAST WATER

Sample processing and analysis

4.1 Samples taken during testing of BWAMS are likely to contain a wide taxonomic diversity
of organisms, varving greatly in size and susceptibilities to damage from sampling and analvsis.

4.2 When available, widely accepied standard methods for the collection, handling (including
concentration), storage, and analvsis of samples should be uvsed. These methods should be
clearlv cited and described in test plans and reports.  This includes methods for detecting,
enumerating, and identifving organisms and for determining viability (as defined in these
Guidelines).

4.3 When standard methods are not available for particular organisms or taxonomic groups,
methods that are developed for use should be described in detail in test plans and reports. The
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descriptive documentation should include any experiments needed to validate the use of the
miethods.

4.4 Given the complexity in samples of natural and treated water, the required rarity of
organisms in treated samples under Regulation -2, and the expense and time requirements of
current standard methods, it is likely that several new approaches will be developed for the
analyses of the composition, concentration, and viability of organisms in samples of ballast
water.  Administrations Parties are encouraged to share information conceming methods for the
analysis of ballast water samples, using existing scientific venues, and papers distributed through
the Organization.

Sample analysis

4.5 Sample analvsis is meant (o determine the species composition and the number of
viable organisms in the sample.  DifTerent samples may be taken for determination of
viability and for species composition.

4.6 Viability of an organism can be determined through live'dead judgement by
appropriate methods including. but not limited to: morphological change, mohility, staining
using vital dves or molecular techniques.

4.7 Atreatment test cycle should be deemed successtul if*

| it is valid in accordance with paragraph 2.2.2.5 or 2.3.35 as appropriate;

2 the average density of organisms greater than or equal to 50 micrometres in
minimum diameter in the replicate samples is less than 10 viable organisms per
cubic metre,

3 the average density of organisms less than 50 micrometres and greater than or
equal to 10 micrometres in minimum diameter in the replicate samples is less
than 10 viable organisms per millilitre,

4 the average density of Vibrio cholerae (serotypes O1 and O139) is less than
1 cfu per 100 millilitres, or less than 1 cfu per 1 gramme {wel weight)

zooplankton samples;

5 the average density of E. coli in the replicate samples is less than 250 cfu per
100 millilitres; and

i the average density of intestinal Enterococen in the replicate samples is less
than 100 ¢t per 100 millilitres,

FMEPCUS324-ADD-1 DOC

-87-



MEPC 53/24/Add.1
ANNEX 3
Page 26

4.8 It is recommended that a non-exhaustive list of standard methods and innovative research
technigues be considered’,

Sugpesicd soumees may include but not be limited to;

Thie Handbook of Standard Methods For the Amalysis of Water and Waste Water
IS0 standard methods

LUMESCO stancand methads

World Health Organization

American Society of Testing and Materials (ASTM) standard methods

1.5, EPA standard methods

Reszarch papers published in peer-reviewed scientific joumals

MEPC papers.

W s i =
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APPENDIX
BADGE OR CIPHER NAME OF ADMINISTRATION
TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT
SYSTEM
This is to certify that the Ballast Water Management System listed below has been
examined and tested in accordance with the requirements of the specifications contained in
the Guidelines contained in IMO resolution MEPC...(..). This certificate is valid only for
the Ballast Water Management System referred to below.

Ballast Water Management Svstem supplied by s

Under tvpe and model desi@nation ..........cocecemeennesrmmmsnrees s sssssssssssss ssssmssmss s nessssssnns
and incorporating:

Ballast Water Management System manufactured by .....occvvvcceeriinssrmss s eenssssmss snsessmssans
to equipment/assembly drawing No. o date
Other equipment manufactured BY .........ccocvveeecesnrmrrmsssssems rrsrsmsssss sossrrssesssssssnmasran sees snssens
to equipment/assembly drawing No. .o e L
Treatment Rated Capacity ..o cessse s e m’/h

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with
this Ballast Water Management System at all times, A reference to the test protocol and a
copy of the test results should be available for inspection on board the vessel. If the Type
Approval Certificate is issued based on approval by another Administration, reference to

that Type Approval Certificate shall be made,

Limiting Conditions imposed are described in the appendix to this document,

Official stamp BN i iR e SR SRR TR S R R

Enc, Copv of the original test results,
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Figure [ Diagrammatic arrangement of possible land-based tesis

SOURCE

| ﬁﬂlﬁ ﬂ%ﬂ

4
1. Pump 4, Sample tanks
2, Feed Tank 5. Treatment Svstem
3. Feed Line [i% Simulated Ballast Water Tank
EE
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RESOLUTION MEPC.126(53)
Adopted on 22 July 2005

PROCEDURE FOR APPROVAL OF BALLAST WATER MANAGEMENT SYSTEMS
THAT MAKE USE OF ACTIVE SUBSTANCES (G9)

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

RECALLING Article 38{a) of the Convention on the Interational Maritime Organization
concerning the functions of the Marine Environment Protection Committee conferred upon it by
the intermational conventions for the prevention and control of marine pollution,

RECALLING ALSO that the International Conference on Ballast Water Management for
Ships held in February 2004 adopted the Intemnational Convention for the Control and
Management of Ships” Ballast Water and Sediments, 2004 (the Ballast Water Management
Convention) together with four Conference resolutions,

NOTING that Regulation A-2 of the Ballast Water Management Convention reguires that
discharge of ballast water shall only be conducted through Ballast Water Management in
accordance with the provisions of the Annex to the Convention,

NOTING FURTHER that Regulation 132 of the Annex to the Ballast Water
Management Convention provides that Ballast Water Management svstems that make use of
Active Substances or Preparations containing one or more Active Substances used 1o comply
with this Convention, shall be approved by the Organization based on a Procedure developed by
the Organization,

NOTING ALSO that resolution 1 adopted by the Intermational Conference on Ballast
Water Management for Ships invited the Organization to develop this Procedure as a matter of
urgency,

HAVING CONSIDERED, at its fifiv-third session, the draft Procedure for Approval of
Ballast Water Management svstems that make use of Active Substances developed by the Ballast
Water Working Group,

1. ADOPTS the Procedure for approval of Ballast Water Management Svstems that make
use of Active Substances, as set ouwt in the Annex o this resolution;

2. INVITES Govermments to apply the Procedure as soon as possible, or when the
Convention becomes applicable to them; and

i AGREES 1o keep the Procedure under review.
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SUMMARY

Exeentive summary:  This document provides comments on the draft Guidelines for
Approval of Ballast Water Management Systems (G8), document
MEPC 53/2, concerning feasibility to prepare requared test water,
According to the current provisions of paragraph 2.3.15.2 of the
annex to the Gadelines, the total density of the small gze group in
test water should be "at least 10° individuals per millilitre”. Japan,
however, considers to be impracticable to prepare such test water
quality under land-based testing scale according to our feasibility
study. Japan, therefore, proposes that the total density of the small
size group in test water be changed to "at least 10° individuals per
mullilitre”, which is reasonable and practically achievable.

Aection fo be taken: Paragraph 20
Related documents:  MEPC 52/2/7, MEPC 52/WP.7, MEPC 53/2, DE 48/'WP.9/Add. |

Introduction

1 The draft Guidelines for Approval of Ballast Water Management Systems (G8) were
approved, in prnciple, by MEPC 52, as contained in amnex | to document MEPC 52°WP.7 and
noted in document MEPC 53/2 by the Secretariat.

2 These Guidelines will be adopted at MEPC 53, following the presentation of the
comments by the DE Sub-Committee (DE 48"WP.2/Add. 1) and further discussion at MEPC 53,

k] Japan wishes that these guidelines would be developed to facilitate their practical
implementation in order to carmy out tests for approval of Ballast Water Management systems,

4 Japan refers to the total density of test orgamisms greater than or equal to 10 muicrometers
and less than 50 micrometers in minimum dimension (hereinafter referred to as S-size group) in
the influent water entering the systems, as set out in paragraph 2.3.15.2 of the annex to the draft
Guidelines and believes that the figure of 10% individuals per millilitre is necessary to be assessed
on its difficulty in preparation and setting,

[DMEPCS312-19.doc For reasons of economy, ths dotument is printed n 8 Bmited nomber.  Delegates wre
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5 With regard to practicability and difficulty in preparing influent test water with total
density of S-size group organisms of 10" individuals per millilitre, consideration was given to the
following two methods:

B preparation by concentrating wild organisms in natural sea water; and

2 preparation by adding cultured organisms to concentrated natural organisms.
The consequences resulied from these considerations are presented in the following paragraphs,
Preparation by concentrating wild organisms in natural sea water
& The following steps were conducted as preliminary analysis to calculate necessary

volume of original sea water and ratio of concentration to produce the test water with sufficient
organism densities:

| collected 40 litre of sea water from Tokyo Bav on January 22, 2005;
2 counted number of organisms of the S-size group under microscope;
A caleulated concentration ratio necessary to obtain total density 10" individuals per

millilitre when concentrating natural Tokyo Bay water: and

A4 caleulated necessary volume of sea water to prepare 400 m* of influent test water
with total density higher or equal to 10% individuals per millilitre in accordance
with the concentration ratio caleulated in 6.3,

Concentration of organisms and verification of the caleulation were made in the following steps:

5 concentrated 40 litre of sea water into 80 millilitre as dense as 300 times by using
a plankton net of 10 micrometers mesh-size, based on the concentration ratio
calculated in 6.3;

0O counted number of organisms of the S-size group in the concentrated 80 millilitre
seqa water under microscope;

i) verified the total density whether it exceed 10" individuals per millilitre; and

B calculated the volume of sea water needed 1o prepare 400 m* influent test water
with total density greater than or equal to 104 individuals per millilitre and
compare it with the result shown in 6.4 for verification,

7 The result of observation at the step 6.2 showed that the total density of S-size group
wias 34 individuals per millilitre in sea water from Tokyo Bay in winter season. [t meant that 294
times of concentralion was necessary 1o prepare 10" individuals per millilitre.  Therefore, this
leads to the conclusion that 117600 m* of sea water are needed 1o prepare the necessary number
of test organisms in 400 m* of influent test water.

g Steps of concentration shown in 6.5 and calculation shown in 6.6 resulted that 1.7 x '
individuals per millilitre were obtained in the concentrated %0 millilitre sea water, which was

originally 40 litres. From these data, the necessary water amount of 117,600 m* mentioned in the
paragraph above was confirmed and it 15 clear that the amount is too huge and impractical to

MEPCUS32-19.doc
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process the water. It is also worth to note that many organisms less than 10 micrometers in size
clogged the plankton net, reducing efficiency of filtration and became a substantial obstacle
blocking concentration work.

9 As a conclusion, a huge amount of sea water is needed to prepare 400 m* of influent test
water with 10" individuals per millilitre by using sea water from Tokve Bay in winter. In view of
the difficulty in concentration work, it is extremely hard to achieve the ohjective.

10 The experiment was conducted in winter and number of organisms in Tokyvo Bay water
was small compared with those in other seasons. For example, total density of S-size group is
usually greater, and it sometimes reaches 100 times of the January value. In such condition,
concentration of sea water of 1,176 m?, which is 100 times smaller than that caleulated at
step 6.4, would theoretically enable to prepare 400 m* of influent test water. However, with the
increase in number of organisms, their sizes usually become smaller, and then individuals less
than 10 micrometers will become more frequent in the water, As a result, an additional amount
of water to be concentrated will be needed. Additional difficulty in concentration step may occur
because of increased chances of plankton net clogging by smaller organisms.

11 Moreover, a storage tank larger than 1,000 m* for original sea water before concentration
and a filtration equipment with 10 micrometers mesh size, in addition 1o the normal land-based
test facility, are needed to prepare 400 m* of influent test water with greater than or equal 1o
10" individuals per millilitre.  Provided a filtration equipment with a capacity of 10 m* per hour
for concentration, it will take more than 100 hours, and as such, it will also be deemed
impractical.

Preparation by adding cultured organisms to concentrated wild natural organisms
12 The following steps were conducted;

. establish a laboratory culture of phyvtoplankton belonging to the S-size group from
sea water of the Tokyvoe Bay;

2 select appropriate phytoplankton species showing high growth rates;

3 prepare a4 mass culture of the selected phytoplankion species in an intensive
high-density culture system (see Figure 1),

4 count the number of organisms in the highest possible culture density; and

3 calculate the volume of cultured water necessary to prepare 400 m* of influent test
water with total density greater than or equal to 104 individuals per millilitre.

13 Culture experiments conducted in a fairly small scale laboratory facility showed that the
density of 10" individuals per millilitre was achieved by wsing Ditvlum brightwellii as culture
organism. However, the highest concentration of the species means that mass culture of more
than 400 m* are needed to prepare 400 m* influent test water. Ome Japanese manufacturer
estimated that it would cost USS10,000,000 to prepare enough volume of test water. Considering
that 10 sequential tests are required for land-based testing, the total costs would amount
1o UUSS 100,000,000,

MEPCUS32-19.doc
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14 Difficulty in achieving the density of 10" individuals per millilitre in a culture of S-size
group is derived from the bhiological nature that every individual needs a certain water space
around the body.  Also in case the phvioplankton such as [0 brightwellii 15 used as a
representative organism of the S-size group, sufficient light is necessary to allow each individual
cell to survive. Thus, maintenance of an appropriate distance between each cell is essential to
sustain a normal hife,

15 Figure 2 shows the size and shape of D, brightwellii. According to its size, one mallilitre
of sea water could accommodate 4,816,955, i.e, (1000001 500 1000034, 5 ) 10000/407,
individuals of [ brighrwellii with dimension of 34.6 micrometer (see Figures 2 and 3) at the
maximum. However, under such highly dense circumstances, not only photosynthesis, but also
respiration cannot function, and then all cells will perish.

16 It 15 assumed that a phytoplankion cell needs water space 10" times larger than the
individual cell volume around the cell to sustain a normal healthy condition. 1f we apply this
assumplion, in maximum about 5x10° individuals of 1. brightwellii of the size, as shown in
Figure 2, can survive in 1 millilitre of sea water. Cultured density of 10" individuals per millilitre
achieved in the laboratory is above this theoretical healthy maximum density. It means that the
culture of organisms of 10" individuals can be achievable under a certain induced high-density
culture conditions. However, the production of 400 m* of influent test water requires 400 m* of
culture water and therefore it will be an extremely difficult work.

17 Concentration of more than 10° individuals per millilitre can be observed sometimes in
the natural environment. However, it should be noted that organisms found in such high
concentration are smaller than 10 micrometers in their minimum dimension. High concentration
is achieved not only by propagation, but also by physical accumulation driven by water
circulation and biological behaviour such as phototaxis. It means that the water mass having
concentrations of 107 or 10" individuals per millilitre can be found in a limited scale - much
smaller than 400 m®, A water mass of 400 m® with 10" individuals per millilitre is unusual event
in the natural environment. Therefore, it is not appropriate (o require preparation of 400 m” with
concentration of 10° individuals per millilitre for experimental condition. It never imitates
natural conditions,

1% Total density for the S-size group in the influent test water set out in the requirements of
the land-based tests in the current (G8) guidelines was suggested as greater than or equal to 10’
individuals per millilitre. It is feasible 1o prepare test water with cultured organisms of size
smaller than 10 micrometers in minimum dimension, but they are not in the range of the S-size
group.  The concentration and water volume required are totally impractical, taking into
consideration the reasons explained above.

Conclusion

19 Japan, therefore proposes that the total density of the S-size group, which is set oul in
paragraph 2.3.15.2 of the annex to the drafi Guidelines for Approval of Ballast Water
Management Systems (GR), be changed to "at least 10" individuals per millilitre”, which is
reasonable and practically achievable.

Action requested of the Committee

20 The Committee is invited to consider the proposal in paragraph 19 and decide as
appropriate.

L
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Figure 1. System for intensive high density culture of phytoplankion.
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Figure 2. Left: live cell of Ditvliem brighneellif, nght: =ize and shape of a cell.
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Figure 3. Theoretical “packing” condition to calculate the maxinum theoretical density
ol Ditylum brightwellii in 1 millilitre.
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SUMMARY

Executive sumnary:  This document provides comments on the draft Guidelines for
approval of Ballast Water Management Systems (G8) as contained in
document MEPC 532, At DE 48, Japan proposed in document
DE 487172 to amend these Guidelines and the Sub-Committes
decided to refer the proposal to MEPC 53 for its consideration
{DE 48/ WP.9/Add.1, paragraph 17.9.3). Japan therefore reconstructed
the document and submits it for consideration at MEPC 53,

Action to be taken: Paragraph 5
Related documents:  MEPC 527WP.7, DE 48172 MEPC 53/2

Background

1 This document contains comments on the draft Guidelines for approval of Ballast Water
Management Systems (GB) in document MEPC 53/2. This document has been submitted in
accordance with the provisions of paragraph 4.10.5 of the Guidelines on the organization and
method of work of the Maritime Safety Committee and Marne Environment Protection
Committee and their subsidiary bodies (MSC/Cire. 1099/ MEPC/Cire.405).

Introduction

2 The draft Guidelines for approval of Ballast Water Management Systems (GB) was
approved, in principle, by MEPC at its last session, as contaned in amnex 1 to document
MEPC 52/WP.7. The Committes asked the DE Sub-Committee to consider the Guidelines and
input its comments with the view to adopting the Guidelines at MEPC 53 (see paragraph 6 of
DE 48/2/1).

For reazong of economy, tig doazment 12 prinded in & Lmsted numbar  Delegales are
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3 At DE 48, Japan proposed in document DE 48172 to amend the Guidelines and the
Sub-Commiitee decided to refer the proposal to MEPC 33 for its consideration (see
paragraph 17.9.3 of DE 48 WP.9Add. 1), Japan therefore reconstructed the document and
submits it for consideration at MEPC 53,

Comments by Japan

4 The annex of this document contains the comments from Japan on the drafl Guidelines
for approval of Ballast Water Management Systems (GE), as contained in the annex of
MEPC 53/2.

Action requested of the Committee

5 The Committee is invited to consider the comments contained in the annex hereto and
take action as appropriate.

L L
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COMMENTS ON THE DRAFT GUIDELINES FOR APPROVAL OF BALLAST WATER
MANAGEMENT SYSTEMS (GE)

1 Paragraph 3.11
Comment: Insert wording “which included test barge or test ship™ after “pilot plam™.
Reasons:

1 The wording of “Land-based Testing” implies limiting the test facilities on the land. Ifa
test of the BWMS can be carried out at a pilot plant on a barge or a ship in accordance with
parts 2 and 3 of the annex to the Guidelings, such facilitics should also be available for testing, It
i5 helpful not only for administration but also for manufacturers on the aspect of cost
effectiveness and carrying oul the tests within the time frame envisaged by the Ballast Water
Management Convention,

2 Test facilities of land-based testing for BWMS need to be represemtative of the
characteristics and arrangements of the tvpes of ship. And the tanks for land-based testing need
to simulate actual ship’s ballast tanks (paragraph 2.2 of part 2 of the annex to the Guidelines).
Therefore, if the tests are carried out at pilot plant on barge or ship in accordance with parts 2 and
3 of the annex to the Guidelines, then these tests would be more realistic than those carried out at
land Facilities.,

3 Thiz comment intends to clarify the definition of test facilities for “Land-based Testing™
in order to use the availability of test facilities. There 15 no imention of treating this test as an
alternative to shipboard test.

2 Paragraph 5

Comment: Whole paragraphs of paragraph 5 “Land-based testing equipments for approval of
hallast water management systems™ are to be moved to 2.3 “Land-based testing” of part 2.

Reason:

These paragraphs are describing the scaling requirements for land-based tests. Requirements for
land-based tests have been described at 2.3 “Land-based testing™ of pant 2. Therefore, whole
paragraphs of paragraph 5 are more appropriate to be placed in paragraph 2.3 “Land-based
testing” of pant 2,

3 Paragraphs 2.3.26 and 2.3.27 of the annex

Comment: Description of the mesh size needs to be amended 1o “in the side dimension™ from
“in the diagonal dimension™ to comply with regulation D=2 of the BWM Convention,

Reason:
According to regulation -2, length of target organism for each categories are specified as

“50 micrometers in minimum  dimension™ and “less than 30 micrometers in minimum
dimension and greater than or equal to 10 micrometers in minimum  dimension.” The

INMEPCUS32-20, D00
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minimum dimension is meant to be the side dimension in practice (See figures | and 2 below),
Om the other hand, paragraphs 2.3.26 and 2.3.27 of current drafl (G8) desenibe, “if samples are
concentrated for enumeration, the samples should be concentrated using a sieve no grater than
50 micrometers mesh and 10 micrometers mesh in the diagonal dimension™, Therefore, the
mesh size needs to be amended to “in the side dimension™ from “in the diagonal dimension™ to
comply with regulation D-2. (Standard specification of plankton nets in markets iz alzo “in the
side dimension™.)

Figurs |
Organism less than 10 micrometers in minimum dimension

7 i

)
4

10 micrometens

10 micrometers

Thés organéem pass throwgh the mesh.  This organism is NOT able to pass through the

Thes organiem will be not counted mesh. This crganism will be counted as Organism
between 10 to 50 micrometers in mirsmm
demension wrongly

IMEPCS312-20.D0C
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Figure 2
Organism bess than 50 micrometers in minimum dimension.

&

’”/////

50 macromaters

50 micrometers
Organism pass through the mesh. Organism is NOT able to pass through the mesh.
This organism will be counted a8 This organism will be counted as Organism
Organism less than 50 greater than 50 micromaters in minimum
mMICFamMEtErs in minimem dmension dimpngion wroanghy
comactly

4 Paragraph 2.3.25.3 of the annex

Comment: Bacteria name iz needed to be amended to “indicator microbes specified in
regulation -2 from “for heterotrophic bacteria™

Reason:

Collected samples for bacteria should be analysed for Fibrio cholerae (serotypes 01 and 0139),
E. coli and intestinal Fnterscocei in accordance with paragraph 2.3.16 in part 2 and
paragraphs 4.7.4 to 4.7.6 in part 4 of the annex to the Guidelines.

Therefore, bacteria name, which is described in paragraph 2.3.253 of the annex to the
Cidelines, needs to be adjusted to those appearing in paragraphs quoted above, Accordingly,

the bacteria name is to be amended to “indicator microbes specified in regulation D-2" from “for
heterotrophic bacteria™

IAMEPCUS312-20.D0C
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40L 80ml 500

MD
50 um
1.50 pm
2. 50 um
10 um
10 um

50 um 10 um
10 pm

10 um 50 pm

50 um
50 um
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1ml

MD 50 um
10 um 50 um

10 um
400

40L 80ml 500
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40L 80 ml 500

© MD 50 um 25 x10%inds./m®
MD 10um 50 um 17 <104 inds/mi 44
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1. 40L 80 ml 500
2 1.7 ><10% inds./ml
:.\ X 1><10% inds./ml
| 500: X =1.7 <104: 1>=<104 '
i X =294 :
oY 294
-
% N
_ 400 m3
s e 400 m3 =< 294 117,600 m3
1
2. 294 1><10% inds./ml
400 3 3
g - 5 B W F i i Al TP L
R 294
‘A 400 m3
:.\ : 400 m3 =< 294 117,600 m3
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- 50 x 50 x 50 = 125,000 N
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100 1
400 m3 = 2.94 1,176 m?

10
10 x 10 x 10 = 1,000

10um

___________
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10 pm 50 pm

| Thalassiosira spp.
8.9
2,150 inds./ml
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' Eucampia zodiacus
4y 5.1
Ll . i
. | Thalassiosira spp.
8.9 |
[ "‘:.‘h. \ 1{!‘ s I,'./ [
L -'._ \ ?- ;ﬂ / # q
. \ X ‘(ﬁ;&\‘. v
' |Chaetoceros spp. 20.3 2wy el g
5. 9.2 45? 2 Skeletonema costatum 60.5 |
11.1 54.8 18.0 29.8
P Ny ) 424701 _
0 S T T .
* ; .-.- "u,"l _'_! e -_\
£ Fi % " --. ‘“ : ) ..';a
10 pm i 4 . o
10 um 50 um L B
50 um I "IE'. 5 }_;‘:

500 05.01.22

50 pm 10 pm
Others 1.0 %

Others 3.6 %

Eucampia zodiacus 5.1

0,
Thalassiosira spp. 8.9 Skeletonema costatum 18.0 %

Chaetoceros spp. 9.2 %

Chaetoceros spp. 11.1 % Others 0.6 %

Skeletonema costatum 42.4 %

10 um

500 05.01.22
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40L 80 ml 500

MD 50 um 2.5 <108 inds. / m3
MD 10 um 50 um 1.7 ><10% inds. / ml

400m3

117,600 m3

1
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3 phyla/division 5
1 400 m3
1
’ o
*
o C. gracilis
100 wm
= 1.5><108 cells/ml
* G8
tﬂ}-ErI
Chaetoceros gracilis 5pum

- 145 -



- 146 -



Ditylum brightwellii

70 um 150 pm

40 pm

6,502,500 inds./ml

PN 1

[Pl N W Wil Wil Wil WA

lcm

1cm =10,000 pm
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Ditylum brightwellii /\/\/\/\/\/\/\
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