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GLOBAL SHIPPING NETWORK

Ships have been increasing 
in size and speed. There 
are now an estimated 
108,000 ships in the global 
fleet, moving an estimated 
10.0 billion tons of ballast 
water around the world 
each year.
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NON INDIGENOUS SPECIES INTRODUCTIONS
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• Adopted 13 February 2004

In 2004 the IMO passed “Standards for 
Ballast Water Discharge”

• The International Convention for 
the Control and Management of 
Ships’ Ballast Water and 
Sediments (BWM Convention) 
entered into force on 8 
September 2017.

• MEPC 71 agreed on the 
implementation dates for the D-2 
discharge standard under Regulation 
B-3

• The agreement ensures full global 
implementation by 8th September 
2024 

• Ratification 65 states

• 73.92% world GT

IMPLEMENTATION
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GUIDANCE ON BALLAST WATER MANAGEMENT CONVENTION 2004
UNDER Paris AND Tokyo MOU                            

These guidelines apply to ships as stipulated in Article 3 of the
Ballast Water Management Convention

THE CONVENTION
- Main Text (Articles, Regulations & Appendices)

- Annex in 5 Sections
- 14 Guidelines
- 8 Resolutions
- 63 Circulars
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BWMC 
GUIDELINES
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BWMC BASIC REQUIREMENTS

• Ballast Water Management Plan
• BW Record Book
• Survey and Certification
• Ballast Water Exchange
• On Board Treatment
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IMPLEMENTATION SCHEDULE FOR MEETING D 2 STANDARD OF CONVENTION

Entry into Force on 8 September 2017
• Regulation D 1 standard (BW exchange) mandatory 

after this date
• Application of Regulation D 2 (Treatment) depends on 

renewal date of IOPP certificate. 

• Early renewal of IOPP certificate is allowed

• Ships constructed after 8th September 2017 
must comply on delivery, while existing ships 
in general must comply by the first IOPP 
renewal after 8th September 2019.

• Most ships are expected to install treatment 
systems and comply 
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IMPLEMENTATION
• 7-year implementation schedule 
• No penalization of early movers 
• No requirement to replace first generation BWMS if operated / maintained 

despite “occasional” lack of efficiency.
• First 2 years no sanctions, warning, detention due to occasional 

exceedance of D 2
• Exchange is only to be carried out when possible: 

No delay or deviation is required 
• When this is not possible, no other action is required 
• (like D-2, discharge to reception facilities, other methods, etc) 
• To be recorded in BWRB 
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EXPERIENCE BUILDING ASSOCIATED WITH BWMC
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SUMMARY OF CONVENTION
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PREARATION BY FLAG STATE
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PREPARATION BY SHIP
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WHO WE ARE ?
Transport Canada, Marine Safety

We administer national and international laws designed 
to:
• Ensure the safe operation, navigation, design, and 

maintenance of ships, 
• Protection of life and property, and
• Prevention of ship source pollution 
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VESSELS BOUND FOR PACIFIC COAST

• Inspect all vessels with ballast.
• Target and inspect high risk vessels.
• Data collection (Ballast WaterTreatment System).
• Enforce Ballast water regulations.
• Vessel operational issue:

• Avoid ships delays or restrictions by good ballast 
water management practices and communication.
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PACIFIC PERSPECTIVE
- Ballast Water Regulations

- TP-13617

- Risk Assessment 

- Compliance and Enforcement
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COMPLIANCE
1.Reporting through TRANSPORT CANADA Regional Marine 

Safety Office

2.Port State Control verification:
(a) Salinity testing, (refractometer, electronic salinometer)

(b) Logs, and BW reports 
(c)  Ballast Water Management Plan
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ENFORCEMENT
• Regulations,

• Report in a timely manner.
• Submit report form to the appropriate address as required by  TP 

13617.
• Verify compliance by salinity check (30 ppt.)

• Guidelines,
• Follow-up with the ship in cases where the ship reported that ballast 

water control measures were not taken.
• Enforcement tools under the CSA 2001 may be applied in certain cases, 

such as:
• Ship providing false information or,
• Non-compliance with provisions of the ballast water management 

Regulations
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BALLAST WATER EXAMINATION OBJECTIVES

• Ballast tanks of ships will be subject to examination during PSC.
• Ballast water management practices will also be subject to 

examination.
• High risk vessel will be targeted for a visit.
• Non compliant vessels will be subject to corrective actions and close 

follow-up.
• In order to put the efforts at the right place, an assessment of the 

ballast water management practices in the Region will be done to 
better identify practices that are most problematic.

23



24

BALLAST WATER EXAMINATION CHALLENGES

• Ships to Comply with ballast water management practices 
including the flushing of empty ballast tanks to protect from the 
introduction of invasive species

• New Ballast Water reporting forms must be submitted by 
ships destined for Canadian ports in the manner set out in 
Sec. 5.2 of TP 13617, as soon as possible after the ballast 
water management process, by email to pacballastwater-
paceauballast@tc.gc.ca for early analysis in order to enable early
corrective action, when required

• Communication
• Vessels to be properly informed
• BWRF to be filled properly in Adobe fillable Form for easy

Data Management
• Non compliant vessels will have to take corrective actions and will

be subject to a close follow-up.



BALLAST WATER CONTROL and MANAGEMENT REGULATIONS

• Purpose of the ballast water 
regulations is to help ensure that 
ballast water is managed in such a 
manner so as to reduce the potential 
invasions from non-indigenous 
aquatic organisms and pathogens 

• Transport Canada is proposing to amend 
the Ballast Water Control and 
Management Regulations to align them 
with the IMO’s BWM Convention, which 
entered into force on September 8th, 
2017
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GUIDE TO CANADA’S BALLAST WATER REGULATIONS (TP 13617 E)

TP 13617 elaborates on the following:

• Preparation of Ballast Water 
Management Plans.

• The use of ballast water treatment 
systems.

• Provisions for reporting.
• Procedures and Standards when 

conducting Flushing/exchange 
(Under D 1) .

Must achieve at least: 
- 95% volumetric exchange
- Pumping three times the 

volume (flow-through)  meets 
the above requirement 

- Salinity of at least 30 PPT or>
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(TP 13617) A GUIDE TO BALLAST WATER MANAGEMENT REGULATIONS

• TP 13617 is a Guide to the Ballast Water Management 
Regulations 

• The Guide elaborates on the following:
• Preparation of Ballast Water Management Plans
• Procedures and considerations when conducting exchanges
• The use of ballast water treatment systems
• Provisions for reporting
• Procedures for small pleasure craft and rescue vessels
• NOBOB vessels
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APPLICATION
Applies to: - Canadian ships everywhere, 
and, 

- To all ships in waters under Canadian  
jurisdiction designed to carry ballast .

It does not apply to vessels:
- Operated exclusively within waters under

Canadian jurisdiction,  and the US 
waters of Great Lakes 

- Used in search and rescue less than 50 m 
length  

- Pleasure craft , Max 50 m length and < 8 
m3

- Vessels that carry permanent ballast 
water

- Government vessels in non-commercial 
service
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BALLAST WATER MANAGEMENT PLAN
• Required  to be carried on board

• The plan must contain at least the following . . .
• Detailed description of BW management processes
• Detailed description of the crew BW procedures  
• Safety procedures with respect to BW management
• Detailed description of disposal of sediment 
• Coordinating procedures with Canadian authorities 
• Design specifications of the Ballast Water system
• Specifics for treatment, flow through or exchange
• Responsible officer.
• Ballast Water reporting form and methods of
• Operational limits e.g. wave height for various speed
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EXCEPTIONS / EXEMPTIONS 

• The ship operate exclusively between ports, offshore terminals or 
anchorage areas situated on the west coast of  North America north of 
Cape Blanco

Exceptions: 
• Emergency situations, safety of ship and crew, discharge in same location as 

uptake
Exemptions: 
• Ships on voyage or operating exclusively between specific ports 
• For up to 5 years, subject to intermediate review 
• Based on G7, Guidelines for Risk Assessment 
• To be communicated to IMO 
• To be recorded in the BW Record Book 

30



31



32



SEQUENTIAL BWE (EMPTY REFILL)
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FLOW THROUGH BWE
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RATIONALE for EXCHANGE
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LIMITATIONS OF BALLAST EXCHANGE 

36



LIMITATIONS OF BALLAST WATER EXCHANGE
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EXCHANGE - TRANSOCEANIC
• Ships that navigate beyond 200 nm where the water depth is at least 

2000 m must exchange in those waters

What if the above requirements cannot be met:
• In respect of a voyage to a port, offshore terminal or anchorage area 

on the west coast of Canada, an area at least 50 nautical miles west of 
Vancouver Island and the Queen Charlotte Islands and at least 50 
nautical miles west of a line extending from Cape Scott to Cape St. 
James where the water depth is at least 500 m, with the exception of 
waters within 50 nautical miles of the Bowie Seamount (53°18’ north 
latitude and 135°40’ west longitude);
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EXCHANGE – NON TRANSOCEANIC

• Applies to ships that exchange ballast water and does not 
navigate beyond 200 nm from shore where the depth of water is 
at least 2000 m 

• Those vessels cannot discharge BW unless it’s been exchanged  
at least 50 nm from shore where the water depth is at least 500 
m 
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BALLAST WATER INVASIVE SPECIES REPORT
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RISK MATRIX
• Master to Provide Information:

• Nature of the ballast water,
• Operations previously performed.
• Prevailing sea conditions.
• Harmful aquatic organisms and pathogens.
• Remove or render harmless.
• Feasibility (design and operation).
• Consequences (ship and of persons on board).
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BALLAST WATER INVASION PROBABILITY TOOL (DFO)

Ballast Water invasion probability (BWIP) tool requires data input 
- Information is available on Ballast Water Reporting forms
- Tool ranks ships from most risky to least risky using best available 

science
- Inspectors can prioritize inspections based on best science
- Tool provides simple way to use available information to guide 

decision making
- Tested using data from past Non Indigenous Species (NIS) 

establishments to ensure risk ratings are providing valuable 
information. 
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BALLAST WATER RISK ASSESSMENT
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EXAMPLES OF RISK ASSESSMENT
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BALLAST WATER REPORTING FORM
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BALLAST WATER REPORTING FORM
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BALLAST WATER RECORD OF TANKS
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BALLAST INSPECTION REPORT
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BALLAST WATER TESTING FORM
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COLLECTING A SAMPLE 
•Guidelines for Sampling (G2): 
•The sampling protocol should result 
in samples that are representative of 
the whole discharge of ballast water 
from any single tank or any 
combination of tanks being 
discharged 
•Samples should be taken from the 
discharge line, as near to the point of 
discharge as practicable, during 
ballast water discharge 
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SAMPLING / ANALYSIS D - 1



INDIRECT SAMPLING For PSCO
 D-2 Technology
 Onboard alarms on BWTS  
 Indirect measure
 Total UVT
 Residual Chlorine / 

Oxidant
 Electrolytic Voltage
 D-1 Salinity



SAMPLING / ANALYSIS D - 2
• Multiple tools now available for 

indicative analysis 
• Most are based on fluorometry

(measure photosynthetic activity 
by microscopic plants) – indicative 
of the 10-50 um size class 

• Able to detect gross non-
compliance 

• Results need to put into context 
considering tool limitations (error) 
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• The unit is simple to use: Fill the sample 
cuvette with ballast water, press the button 
and in about 2 minutes the result is displayed 
as Low Risk/High Risk/Fail. 

• Press the button again to see a Ballast Water 
Index result – the BWI can be converted to an 
estimated number of individuals/ml – so it’s 
relatable to the discharge limits. Press the 
button again to see Fv

• Result – A measure of cell health. DFO has put 
together step‐by‐step instructions to use the 
device and is preparing guidance to help 
understand what the results mean so that 
good decisions can be made based on the 
device output.
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ENSURING ENVIRONMENTAL PROTECTION (PSC) 
• The PSC procedure can be described as a four-stage

inspection:

• Initial inspection (Documentation)
• More detailed inspection(On Board Ship)
Sampling Of Ballast Water Tanks (Look for Evidence of exchange)
• Indicative analysis – can be done by inspectors-PSC
• Detailed analysis – delegation to technical Experts
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INITIAL INSPECTION
An initial inspection will be to examine the following: 
• Check that a valid IBWMC certificate is on board 
• Check the approved Ballast Water Management Plan (BWMP) is 

onboard 
• Check the Ballast Water Record Book (BWRB) is on board
• Check that an officer has been nominated to be responsible for the 

Ballast Water Management System (BWMS) and that the officers and 
crew are familiar with essential BWM procedures, including the 
operation of BWMS 
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MORE DETAILED INSPECTION
A more detailed inspection should include:
• Ballast water management procedure on board the vessel 
• Details of specific operational or safety restrictions which effect the ship 

and or the crew including procedures for safe tank entry
• Details of specific safety aspects of ballast water management system 
• Procedures for the disposal of sediments at sea and to shore 
• List and/or diagram indicating the locations of sampling and access points 

in pipelines and ballast water tanks 
• Outline the duties of the designated officer as set forth in BWMP 
• Details of the record-keeping requirements of the convention in 

accordance with BWMP 
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SAMPLING
Ballast water performance standard (Regulation D-2) can be 
performed in two ways:

• An indicative analysis of ballast water may be undertaken to 
determine whether a ship is likely to comply with the Convention or 
not 

• A detailed analysis. These are used to determine the viable organism 
concentration for each of the categories in the D-2 standard 
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COMPLIANCE AND ENFORCEMENT REGIME
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CONTROL ACTIONS
If the indicative analysis are not in compliance with the Convention 

PSCO shall implement one or more of the following: 
• Retention of all ballast water on board 
• Require the vessel to undertake any repairs required to the BWMS 
• Permit the vessel to proceed to exchange ballast water in a location 

acceptable to the Administration Allow the vessel to discharge ballast 
to an appropriate shore reception facility or

• Allow the vessel to treat the ballast water or a portion of it on board 
in accordance with a method approved by the Port Administration 
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EXCEPTIONAL CIRCUMSTANCES
Applies to ships unable to manage BW D – 1 / D – 2 due to 
equipment failure or for safety considerations.
• Must inform Minister of Transport with information at least 96 

hours or ASAP before entry into territorial sea. 
• The master must ensure that alternative measures are 

implemented in consultation with the Port State.
• Risk assessment will be carried out.
• Await instructions from Transport Canada.
• Port State to report information re EBP
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CONTROL  ACTIONS 

• If a ship has violated the BWM Convention, the PSCO may take steps to 
warn, detain or exclude the ship or grant such a ship permission to leave 
to discharge ballast water elsewhere or seek repairs or reception facility. 

• Non-Penalization under trial period (and experience building phase -> 
MEPC71 

• Port States should refrain from applying criminal sanctions or detaining the 
ship, based on sampling during the trial period. This does not prevent the 
port State from taking preventive measures to protect its environment, 
human health, property or resources 
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LETTER OF WARNING
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LETTER OF RETENTION
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Ballast Water Statistics Pacific Region
Year  2015
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BALLAST WATER STATISTICS (2017)
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ALTERNATE MANAGEMENT SYSTEM ACCEPTANCE
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TYPE APPROVAL CERTIFICATE
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TYPE APPROVAL COMPLIANCE CERTIFICATE
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TYPE APPROVAL
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INTERNATIONAL BALLAST WATER MANAGEMENT CERTIFICATE (Flag State)
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INTERNATIONAL BALLAST WATER MANAGEMENT CERTIFICATE (DNV - GL)
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CERTIFICATE OF COMPLIANCE WITH BWMC
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RATIONALE FOR TREATMENT SYSTEMS

• Quantitative discharge standard 
• Less influence of weather, ship structure, crew 
• More uniform protection across habitat types 
• Currently ~66 different treatment systems, based on 11 treatment 

processes: Filtration, Ultraviolet Light, ozone, Biocides, Electro-
chlorination 

• Most have multiple treatment steps: Filtration+UV
• All treatment systems must be type approved by the International 

Maritime Organization (and USCG) 
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TYPE OF TREATMENT
Mechanical treatment: 
• Filtration, cyclonic separation and electro-mechanical separation 

Physical treatment: 
• Ultraviolet irradiation (UV), Cavitation / De-oxygenation and 

ultrasound

Chemical treatment:
• Active Substances Ozone generation, Electro chlorination
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BALLAST WATER TREATMENT SYSTEM
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SAMPLING POINTS



SAMPLE POINTS



Sampling / Analysis   D-2

• Taken from BW  
during discharge

• Representative of the 
whole discharge

• Sampling Ports 
supplied by shipyards 
often not consistent 
with Protocols under 
Guidelines G(2)



STATUS OF SAMPLING PROGRAM
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BALLAST WATER SYSTEM INFORMATION
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LIST OF BALLAST WATER SYSTEMS
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BALLAST WATER TREATMENT SYSTEM REPORT
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DETAINABLE  DEFICIENCIES 
The following non-exhaustive list of deficiencies should be
considered to be of such nature that may warrant the
Detention of a ship: 
• Absence of a IBWMC
• Absence of a BWMP 
• Absence of a BWRB
• Indication that the vessel or its equipments do not correspond substantially 

with the particulars of the IBWMC and/or BWMP 
• The designated personnel are not familiar with essential shipboard 

procedures relating to ballast water management 
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DETAINABLE  DEFICIENCIES

• No ballast water management procedures have been implemented on 
board. 

• No Designated Officer has been nominated. 
• The ship has not complied with the BWMP for management and treatment 

of ballast water 
• Absence, serious deterioration or failure of proper operation of equipment 

required under the BWMP
• Result of non-compliance by sampling 
• Ballast water has been discharged other than in accordance with the 

regulations of the BWM Convention 
• (Regulation A-2) 
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DEFICIENCIES CODES
• 14801-BWMP-Missing/not approved/incorrect/not updated/incorrect 

language
• 14802-BWRB–Missing/not properly filled/incorrect language
• 14803–Construction dates applicable for BWM–Not as required
• 14804-BallastWaterExchange–Not carried out as required/not as 

required/inoperative/not properly maintained
• 14805-Sedimentremoval–not carried out/not as required
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DEFICIENCIES CODES
• 14806-Crewtrainingandfamiliarization–Lack of familiarity
• 14807–Performance standard not met-Insufficient/missing/not approved
• 14808–Proto type ballast water treatment-Not approved/expired
• 14809-Conditionsforexemption–Invalid/expired/incorrect/
• missing/not properly filled
• 14810–Ballast Water discharge violation in port-Not as 

required/expired/incorrect/missing exemption
• 14811-BWMS–malfunction/not properly maintained
• 14899-Other 
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CONCLUSION
• The joint efforts and Cooperation of all Stakeholders will contribute

to:

• Proper ballast water management practices;

• The protection of our waters from the introduction of harmful aquatic
organisms and pathogens; and

• Prevent delays and constraints to ships.
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REFERENCES
PMOU - Port State Control Committee Instruction 48/2015/13

TMOU - Guidance to Port State Control Officers for verifying Compliance with the 
International Convention for the Control and Management of Ships’ Ballast Water 
and Sediments, 2004 

MEPC 71

94



THANK YOU FOR YOUR ATTENTION
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